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No branch of agriculture is left untouched by the Case 

development program. Recently, we designed an entirely 
new and complete line of tractors and orchard implements to 
exactly fit the various soils and conditions of Florida, Texas, 
California, Michigan, Virginia and all other fruit growing 
sections. 


The new Case orchard tractor clicks with fruit growers because 
of its low, narrow and compact design. It measures only 48 
inches to the top of the hood. The weight is about a thousand 
pounds less than most tractors doing similar work, yet it has a 
surprisingly big working capacity. Wide sloping fenders skirt 
rear wheels and prevent injury to fruit and branches. The 
small dimensions tie right in with easy handling in rounding 
trees and making short turns. Precaution aga‘nst damage from 


sand and dust is provided by a new oil-type air cleaner and 
tight sealing of all openings. 


This new power and companion machines — orchard disk 
harrows, offset disks, subsoil tillers and orchard plows — will 
help fruit growers to do their work faster and better and at 


substantial savings. Send for booklet with complete informa- 
tion. 


J. I. CASE CO., Racine, Wis. 
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hy Compawuson . we 
A GNAT'S EYEBROW would | 


Aosemblo A SHOE BRUSH) 


A feeble attempt at wit— No, merely an effort to help you to 
visualize the accurale gauging that goes into the precision manu- 
facture of Hyatt Roller Bearings. 

So powerful and finely calibrated are some of the optical 
measuring instruments at the Hyatt plant, that a high degree of 
accuracy to 1/200,000th of an inch is possible in the inspection 
of our fools and gauges. Using the same measure of perfection, 
a gnat's eyebrow would look like a shoe brush. 

The best materials, plus the most advanced designing, would 
go for little without this super-positive control of accuracy —an 
accuracy that has distinguished Hyatt Roller Bearings for over 
forty years, placing them in first choice position of machine and 


equipment builders and users alike. Hyatt Roller Bearing Company, 
Newark, Detroit, Chicago, Pittsburgh, Oakland. 
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Some of the Engineering and Psychological 
Aspects of Higher Speeds 


By E. G. McKibben’ 
Introduction by D. B. Lucas’ 


ce AR WOOD Spends Years to Save Seconds” is a recent 

G advertising headline. This one sentence expresses pointed- 

ly the emphasis which is placed on speed in modern trans- 

portation. It shows, too, the genius of the advertising man in adding 
drama to a fact which in itself is interesting. 

The achievements of Gar Wood, like many other engineering 
feats and discoveries, are of great potential interest and importance. 
Yet all too frequently the engineer fails to interest the public in 
what he does. He seldom slackens his pace long enough to inter- 
pret a principle or to emphasize people in place of performance. 

Professor McKibben has done more than to interpret speed in 
terms of human activities and emotions in this paper. He has also 
enriched the usual engineering concept of speed through his unique 
and interesting approach. We learn, for example, that a doctor 
may double the area in which he practices through a small increase 
in the speed of his automobile. At the same time we get a few 
hints on how to get nerve-wracking speed thrills in a properly 
designed contraption that could be set up in our own back yard. 
This paper should prove an inspiration to every engineer who is 
interested in the human side of his profession—D. B. Lucas 


HAT DOES higher speed mean to the engineer ? 

What does it mean to the average citizen? In 

any emergency situation, it means a decrease in 
the time required for obtaining properly qualified aid. To 
the professional man, to the business man, to the farmer, it 
means a greatly increased area available in a given time, 
for practice, trade, or agriculture. To the foolhardy col- 
legian, it means the possibility of a greater thrill. To the 
sportsman, it means new records to achieve. To the equip- 
ment designer, it means new problems to be solved. To the 


‘Associate professor of agricultural engineering, Iowa State Col- 
lege. Mem. A.S.A.E. 


Associate professor of marketing, New York University. Mem. 
A.S.A.E. 
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public safety officer and the insurance statistician, it means 
an increase in the index of accidents. Probably most signi- 
ficant of all, to the high-pressure salesman, it means just 
another talking point. These are just a few of the things 
which higher speeds may mean. 

In view of the important part which increased speed is 
playing in all phases of our life, even agricultural produc- 
tion, it is fitting that engineers and psychologists give care- 
ful consideration to its benefits and possible difficulties. 

Some of the important engineering relationships of the 
situation are shown in Table 1 and Figs. 1, 2, and 3. The 
most common justification given for higher speeds is the 
time saved. While there are many situations under which 
even a very small saving of time is of great importance, 
a study of horizontal rows “‘b” and ‘‘c” of Table 1 and 
the “Time” curve of Fig. 1 indicate that in some cases this 
idea may have been overemphasized. Equal increments of 
speed increase give successively smallci savings of time. 

On the other hand, the increase in area available in a 
given time is seldom given sufficient consideration. As 
shown in row “‘d” of Table 1 and the “Area” curve of Fig. 
1, this area increases as the square of the speed. For exam- 
ple, a farmer with a tractor having a top speed of 4 mph 
(miles per hour) has available in 15 min an area of only 
2 sq mi, while with a speed of 12 mph, he could reach in 
15 min any point in an area of 18 sq mi. Driving at 40 mph 
a veterinarian can reach in 15 min any farm in an area of 
200 sq mi, while at 80 mph he can reach in the same time 
any animal within an area of 800sq mi. The same rela- 
tionship applies to marketing, buying,—in fact, to any pro- 
fessional practice or business trade area. 

Against these extremely valuable and very tangible 
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TABLE I. SOME ENGINEERING RELATIONSHIPS OF SPEED 


Formula 

(a) Miles per hour 8 1 2 3 4 
(b) Minutes per mile 60/8 60 30 20 15 
(c) Minutes saved per mile by 

increased speed 30 10 5.0 
(d) Square miles available 

in one hour 2S? 2 8 18 32 
(e) Feet per second 1.4678 1.5 2.9 4.4 5.9 
(f) Seconds per 100 feet 68.18/8 68.2 34.1 22.7 17.0 


(g) Foot-pounds of kinetic 
energy per pound 


(h) Pounds force required to stop 


150 1b man in 10 ft 0.50148? 0.5 2.0 4.5 8.0 


(i) Pounds force required to stop 
150-lb man in 1 ft 5.0148? 5.0 20.1 45.1 80.2 


(j) Feet required for stopping by 


0.03348? 0.033 0.134 0.301 0.535 


5 6 8 10 20 30 40 50 60 70 
12 10 7.5 6 3 2 1.5 1.2 1.0 0.86 


3.0 2.0 2.5 1.5 3.0 1.0 0.5 0.3 0.2 0.14 


50 72 128 200 800 1800 3200 5000 7200 9800 
7.3 88 11.7 14.7 29.3 44.0 58.7 73.4 88.0 102.7 
13.6 11.3 8.5 6.81 3.41 2.27 1.70 1.36 1.13 0.97 


0.836 1.203 2.139 3.343 13.37 30.08 53.49 83.57 120.3 163.7 
12.5 18.0 32.1 50.1 200.6 451.3 802.3 1253.7 1805.2 2455.8 


125.4 180.5 320.9 501.4 2006 4513 8023 12537 18052 24558 


force of 50 per cent of weight 0.06698? 0.067 0.267 0.602 1.069 1.671 2.407 4.279 6.69 26.74 60.17 107.0 167.1 240.7 327.4 


benefits of time saving and operating area increase, society 
and the individual must balance certain difficulties which 
inevitably accompany any appreciable increase in speeds. 

Higher speeds require better design and better materials. 
This means higher first cost for equipment. If the increased 
accomplishment resulting from higher speeds does not keep 
pace with the increased first cost, the result will be higher 
depreciation and interest costs per unit of distance traveled. 

Higher speeds mean greater probable wear and tear. 
These maintenance costs may or may not increase more 
rapidly than the output. In general, the forces causing 
this increased wear and tear increase as the square of the 
speed rather than as the speed. Many farmers have been 
surprised at the damage resulting from the trailing of a 
machine, designed for use at 2 to 3 mph, behind a truck 
or automobile at what seemed (in the rubber-tired vehicle) 
the very slow speeds of 10 to 15 mph. If they had ridden 
on the steel-wheeled, springless machine instead of in the 
automobile with its shock insulation of rubber and springs, 
they would not have been surprised. The speed was in- 
creased only five times, but the road shocks were probably 
increased five times five or twenty-five times. Thus, there 
is always the possibility that repair costs may be higher 
per unit of distance traveled. 

If the speeds are high enough to make air resistance an 
important consideration, this resistance will be found to 
increase approximately as the square of the speed. There- 
fore, at very high speeds it becomes a very important factor. 

Thus, it is possible to have the benefits of higher speeds 
largely nullified by the resulting increased costs. 

As speeds are increased the item of safety, both indi- 
vidual and public, becomes of increasing importance. The 
rapidly decreasing time and increasing energy make ade- 
quate control a matter of very serious concern to all. This 
situation is shown in rows “‘f” and “g’” of Table 1, the 
“Time” curve of Fig. 2 and scale “A” of Fig. 3. The signi- 
ficance of the foot-pounds of kinetic energy per pound of 
weight shown in row “g” of Table 1 and by scale “A” 
of Fig. 4, is more easily understood by keeping in mind that 
the same energy situation would be obtained by dropping 
an object from or jumping off an elevation of the same 
height. For example, suddenly stopping a tractor which is 
moving at 10 mph presents the same difficulties as would 
result from dropping it a distance of three feet. When as 
the result of some unfortunate circumstance a man traveling 
at 80 mph is suddenly confronted with a telephone pole, 
bridge railing, or some other solid and at the moment un- 
avoidable obstruction, he is in about the same predicament 
as he would be at the end of a dive from a 200-ft building. 


His chances are largely a matter of how solid the obstruc- 
tion is. 
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The forces required for the stopping of a 150-lb man 
in ten feet and one foot are shown in rows “h” and “i” of 


Table 1 and scales ““‘B” and “C’” of Fig. 3. At higher speeds 
these forces become almost unbelievable. They easily ex- 


to many members of society the thrill of rapid motion, of 
the gamble with the possibility of a fatal accident, or of 
setting a new record all offer an urge against which the 
best of logic carries but little weight. 
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lain the disastrous results frequently witnessed after a 
forced sudden stop. 

Row “j” of Table 1 and scale “D” of Fig. 4 give the 
distance required for the satisfactory stopping of high- 
velocity vehicles with an average force of one-half of the 
weight of the vehicle. While good brakes on a good pave- 
ment can do somewhat better than this, a total retarding 
force of about one-half of the vehicle’s weight is about all 
the motorist should expect. If a sudden stop is to be made 
at such speeds, something besides friction must be involved. 
That something is usually a destructive collision. 

In addition to these easily calculated engineering rela- 
tionships, there are a number of psychological factors which 
must be given due consideration. Since they are based pri- 
marily on emotion rather than reason, they are more difh- 
cult to analyze and frequently tend to nullify the reasoned 
conclusions reached after a logical consideration of the 
engineering relationships. There is abundant evidence that 


Instruction in the 


GOME of the reasons for giving instruction in the use of 
explosives a regular place in the curriculum lie more in 
the realm of feeling than of reason. Far from ruling out 
such reasons, we should assign them added weight, com- 
mensurate with the dominance of emotion in controlling 
human action. 

It seems a subconsciously foregone conclusion, an emo- 
tional assumption, that blasting is like snake-charming or 
lion-taming; something done with comparative impunity 
by few persons, and in their cases mainly by weird gifts and 
good luck. It—or they—has been felt as socially tolerable, 
but nothing to teach in school, nothing to be generally 
accepted or practiced. Wholly apart from the subject mat- 
ter or its method of presentation, the mere fact of routine 
inclusion in the curriculum will do much to blast out this 
emotional attitude, to uproot the feeling that explosives 
are for someone else to use on some other job. 

Instruction in blasting, in at least its economic phases, 
should not be limited to students in land reclamation. That 
prospective management engineers should be conversant 
with the capabilities and limitations of explosives is obvious. 
Power and machinery men all too often may fail to recog- 
nize the point at which powder and cap become more effi- 
cient than power and tool. 


However, not all members of society enjoy such thrills. 
Some wish to travel at high speed in order to save time or 
increase their operating area, but wish to do so as quietly, 
safely, and comfortably as possible. Since the thrill of 
speed is largely a matter of atmosphere and apparent rather 
than real motion, that is, a matter of noise, of vibration, 
of closeness of passing objects, of the wind blowing through 
one’s hair, if you please, a high-speed machine designed to 
be satisfactory to most of society's conservative members 
must be driven still faster to satisfy the more primitive 
urges of our more reckless, foolhardy, restless, vital, en- 
thusiastic (whatever adjective you prefer) friends. Thus 
an endless cycle is started. This still faster machine must be 
made to appear safe to our more cautious, sensible, timid, 
killjoy (again whatever adjective you prefer) friends, and 
again to get the desired sensation, it must be forced to yet 
higher speeds by the other group. In this way the American 
type of civilization progresses, at least keeps in rapid motion. 


Use of Explosives 


Once we decide to teach all engineers the economics 
and application of explosive practice, we may as well drop 
distinctions and include for all students the field practice 
in blasting procedure. The amount of time required is not 
prohibitive. The subject matter is spectacular and bound 
to make its impression by every avenue of sense, save pos- 
sibly that of taste. The mere gesture of assuming the active 
voice in placing a charge or lighting a fuse may be just 
what is needed to push over the mental barrier that seems 
to exist. 

Thus far education in blasting practice has been carried 
on largely by the explosives manufacturers, and charged 
up to advertising or sales expense in some guise or other. 
It is not at all a reflection on the job they have done to 
suggest that education is best done by educators. If any- 
thing, the fact that industry has done a creditable job of 
education is a hint that the regular educational machinery 
has left it undone. 

The balanced viewpoint would seem to demand that 
explosives practice be built into the subject matter of organ- 
ized agricultural engineering education, correlating it at 
every point with the other phases or branches of that sub- 
ject matter—W. B. JoNEs 
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Designing Insulation 
By G. D. Andrews’ 


employing artificial heat, it is customary to estimate the 

heat losses from such buildings during extreme weather 
conditions and to supply a heating plant capable of supply- 
ing the necessary heat to maintain desired inside temper- 
atures. 

To do this, data concerning the outside conditions, the 
building construction, and the inside conditions are tabu- 
lated and expressed by the formula 


I (ht) 


I: THE DESIGN of the farm home or other building 


V (4-2) 
H = AU (h-te) + @ iiemenneneremnenes 
53 53 


where H = Total Btu (British thermal units) per hour re- 
quired to maintain a specific inside temperature 
A = Area in square feet of net inside or heated sur- 
faces of walls, glass, roof, and floor 
U = Coefficient of heat transmission (per hour per 
degree per square foot) 
(‘4:-te) = Design temperature difference 
I = Cubic feet of air per hour admitted to building 
by infiltration through cracks and crevices 
V = Cubic feet of air admitted per hour for ventila- 
tion 
53 = Cubic feet of air raised one degree by one Btu. 

Because of the nature of the problem, extreme precision 
in estimating such losses is unlikely. However, the data is 
sufficiently accurate so that the formula is practical for the 
determination of heating and air-conditioning units. Like- 
wise, in the refrigeration and cold storage fields a modifica- 
tion of the formula permits the installation of refrigerating 
equipment of correct capacity that is therefore economical 
and satisfactory. 

The mechanical equipment used in heating, cooling, and 
refrigerating can be tested for production and a marginal 
safety factor provided to care for extreme conditions. This 
permits some leeway to the designer. 

That this formula is applicable to any farm building 
which houses livestock and poultry can be easily ascertained 
by appiying it to specific buildings now existing. And, in 
the design of new buildings, it is but necessary to build the 
walls, windows, doors, roofs, and floors around the heat- 
ing plant, i.e., the livestock and poultry to be housed, and 
to effect temperature control by the ventilation systems. 

The leeway permitted in the design of homes and com- 
mercial buildings is somewhat greater than that allowed the 
agricultural engineer, who must rely on the body heat pro- 
duction of livestock and poultry. The safety factor must 
be included in the building of the walls, roofs, etc. It is 
here that cost enters into the picture. It is here, also, that 
insulation becomes a significant economical factor. A farm 
building acceptable to the average farmer must provide a 
practical degree of temperature control and ventilation at 
the least possible cost; and this must be a cost the farmer 
can afford. 

A practical design must be so fundamentally correct 
in specifications that to cut those specifications would be 
impossible, if correct conditions were to obtain, and to 


! 

*Paper presented before the Farm Structures Division at the 
28th annual meeting of the American Society of Agricultural Engi- 
neers, at Detroit, Michigan, June 1934. . 


*Farm field representative, The Celotex Co. 


into Farm Buildings’ 


enlarge upon those specifications would but give greater 
limits of control. 

Opinions may differ widely on what is a practical degree 
of temperature control to build into a livestock and poultry 
shelter. In the case of dairy barns where the amount of 
heat produced in relation to the area of wall, ceiling, 
windows and doors is large, resistance to heat loss can be 
built into those areas at a small cost per head to give tem- 
perature control and practical ventilation at great temper- 
ature differences. In the case of hog houses and poultry 
houses where less heat is produced in relation to the inclos- 
ing areas, greater resistance to heat loss must be built into 
those areas. 

Probably it will be necessary, in the case of hog and 
poultry houses, to design them for average winter condi- 
tions and to specify a small stove or heater to be used dur- 
ing extreme weather of short duration. As an example of 
the application of the formula to a particular design, a 
20x20-ft shed-type poultry house has been selected. From 
the standpoint of material and labor cost, this size and type 
of poultry house can be framed in at the least cost per 
square foot of floor area inclosed. The framing also pre- 
sents the least practicable areas of walls and roof to cover 
with materials. Therefore, if this framing is covered with 
building materials of sufficient efficiency to conserve, to a 
practical extent, the heat produced by the birds confined, 
it follows that it will be the lowest cost practical poultry 
house. 

The problem then is to discover the required heat re- 
sistance to build into the walls and roof; and we assemble 
our data as follows: 

Outside Conditions (The Weather). Assuming the 
location of the poultry house in the extreme climate of 
Temperature Zone 1 (USDA temperature zone map and 
data), let us assume as practical a design temperature of 

5 deg F as the average normal temperature, with —10 deg 
F as the extreme average temperature; a 15-mph wind; 
and, as a further factor of safety in estimating the ventilat- 
ing requirements, that outside air will be saturated (100 
per cent humidity). 


Building Construction. A shed-type poultry house 20x 

20 ft, with 8 ft front and 5-ft rear walls, has been selected, 

and the following details of construction assumed: 

1 Foundation wall of 6-in concrete 

2 Floor of 4-in concrete on suitable fill poured in two 
courses with water proof felt between 

3 Framing consisting of 2x4 sills, plates, and studs, 
and 2x6-in rafters with 2x6-in purloin and purloin 
post at midpoint of roof 

4 Wall and roof materials to be determined 

5 Windows: (Front) Three each consisting of two 
sash, six lights, 10x12-in glass. (Rear) Three cellar 
sash, three lights, 9x12-in glass 

6 Door (one), 2 ft 6 in by 6 ft 6in 

7 Ventilating system consisting of one centrally lo- 
cated outtake flue 20x20 in extending from a point 
14in above the floor to 12in above the highest 
point of the roof, supported by the purloin and 
purloin post 

8 Four fresh air intakes (manual control), two located 
in front wall and two located in rear wall and ceil- 
ing; intakes designed to admit air at ceiling. 
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(It is assumed that it is both possible and practical to 
manipulate the dampers on this system to regulate the 
amount of ventilation and that temperature control can be 
regulated with it.) 

Inside Conditions. It is proposed to house in this 
building 150 White Leghorn hens averaging four pounds 

et hen. The lowest temperature desired is assumed to be 
32 deg F, and the highest per cent of humidity of the inside 
air, 75 per cent. From data given in the bulletin, entitled 
“Estimated Data on the Energy, Gaseous, and Water Meta- 
bolism of Poultry for Use in Planning the Ventilation of 
Poultry Houses,” by H. H. Mitchell and M. A. R. Kelley 
(Key No. 111.-57), we find that the heat produced at 32 
deg F by these 150 White Leghorns would be 5414 Btu per 
hour. As a safety factor we have disregarded the extra heat 
available given in Table 4 of the bulletin. 

Also, assuming outside air at 5 deg F saturated, it will re- 
quire 20 cu ft per hen per hour to remove moisture produced 
by the hens and maintain 75 per cent relative humidity. 

All coefficients of transmission used will be those recom- 
mended by the American Society of Heating and Ventilat- 
ing Engineers as published in their Guide for 1934, chapter 
5, table 7. In the absence of definite tests on poultry house 
windows, values will be taken for poorly hung residence 


to the “‘take up” possible by regulation of the ventilating 
stem. 

7 In undertaking the solution of the problem in hand, it 
is required to determine Us, the coefficient of transmission 
of wall and roof, and this is accomplished by the applica- 
tion of the following formula: 

H = (AU: 4 AU: + AU; +f. AWs) * 

I (4: — te) V (4: — to) 
BN A acai A erence 
53 53 

where H = 5414 Btu per hour 

AU: = Net wall and roof area X coefficient = 867 

U: (U: is wanted) 
A:.U: = Net glass area X coefficient = 36.7 X 0.45 


= 16.5 

A3U; = Net door area X coefficient = 16.7 X 0.46 
= 7.7 

AW: = Net floor area (disregarded ; floor discussed 
below) 


I, (window infiltration) = 79 (lin ft crack) X 
39.3 X 50% X 50% = 776 cu ft per hr 

I, (door infiltration) = 18.25 (lin ft crack) X 
78.6 X 50% = 718 cu ft per hr 

I = Total infiltration = 1494 cu ft per hr 


windows from the Guide. Some leeway is permissible due - 


(LEFT) AN IOWA DAIRY BARN INSULATED WITH CELOTEX BUILDING BOARD. 
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V = 3000 — 1494 = 1506 cu ft per hr 

hi — to = 27 deg F temperature difference. 
Substituting in the formula, 

5414 = (867 U: X 27) + (16.5 + 7.7 + 


1494 1506 
a ) X 27 
Be 53 
23,409 U: = 5414-2178 


(In the foregoing example, the factor of the floor has 
been disregarded. It is significant to note that in residence 
and commercial, as well as in cold storage construction a 
floor built on the ground is considered. The transmission 
factor of the floor is figured and a plus or minus Btu is 
accordingly estimated. When the floors of poultry houses 
are above ground, this factor must be included in the 
formula since it then becomes a known factor.) 

It now remains to specify a wall and roof to meet this 
efficiency. Example (using r = //U): 


Outside air 0.167 
Matched siding (25/32 in) 0.980 
Y/,-in Celotex 1.515 
Air space between studs and rafters 0.909 
1-in Celotex 3.030 
Inside air 0.606 

7.207 
U = 0.138 


Knowing the required heat-stop efficiency of any wall 
or roof, it is possible to substitute the values of different 
materials in determining the lowest cost wall and roof. It 
requires but little investigation to discover the real economic 
significance of insulation. 

The various products on the market include board, 
quilt, batt, fill, and foil insulations. Undoubtedly there are 
some places best suited for each and some places where 
combinations will prove economical. The engineer must 
take into consideration many things in solving the various 
problems facing him in designing new or remodelling old 
farm buildings. 

From the A.S.H. & V.E. 1934 Guide, page 77, atten- 
tion is called to the fact that conductivities per inch of 
thickness of materials or insulations do not afford a true 
basis for comparison, although they are frequently used for 
that purpose. Correct comparisons should take into con- 
sideration many different factors, including conductivities 
or conductances, thicknesses installed and manner of instal- 
lation, while the selection of an insulation should also give 
consideration to structural qualities, as well as material and 


(RIGHT) PENNSYLVANIA APPLE STORAGE CELOTEX INSULATED 
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application costs. Fire, vermin, and rot resistance are other 
important factors to consider in comparing materials. 

In conclusion, the application of the formula to many 
types of farm structures should determine the necessity and 
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the economy of insulation. It should reduce the designing of 
farm buildings to a more exact basis. It should also provide 
a good measuring stick for present plans and point the way 
to research, and therefore to betterment in many designs. 


Engine Fuels to Meet Farm Service’ 
By William Harrigan’ 


ODAY the petroleum industry, under the existing 
petroleum code, is enjoying what promises to be, in 
a broad sense, a return of good business. 

This statement must not be misconstrued to mean that 
there are not many important problems still to be satis- 
factorily handled, but rather that the industry as a whole 
appreciates the importance of the principle that cooperation 
on a broad ethical basis is the surest method to correct 
evils and bring about mutual prosperity. 

The bootlegger selling ‘“‘gyp” gasoline has been the 
scourge of the legitimate retail marketer. Selling to con- 
sumers at the wholesale price of the gasoline and retaining 
as profit the uncollected federal and state tax, which in 
many cases often is more than the margin of profit an 
honest dealer can possibly make, has resulted in demoraliz- 
ing the gasoline markets during the past few years. The 
bootleggers and their companions have sold from ten to 
twenty per cent of the gasoline requirements of the coun- 
try and swindled the government, both federal and state, 
out of millions of dollars in revenue. 

We still have some gasoline bootlegging, and of course 
there is a great deal of “hot oil” being shipped, but the 
— industry is very hopeful that soon this will be 

rought to an end under the present federal set-up. 

During the past few years all sense of proportion of 
values as applied to petroleum seems to have been lost. 
Tremendous resources of crude oil have resulted in a mad 
endeavor to convert this commodity as quickly as possible 
into gasoline—and cash. As to by-products, there were 
few, the idea being to sell that portion of the crude oil not 
suitable for gasoline at any cost for ship bunkers, Diesel 
fuel, furnace oil, etc.; this results in an unbalanced idea 
as to the true value of the oil so recklessly thrown away. 

This condition could not go on forever; someone just 
had to have the courage to stop the waste of one of the 
country’s most needed natural resources. In the event of 
war, the nation’s strength is no greater than its available 
supply of petroleum. 

If, therefore, we may reasonably expect a saner and 
more logical control of petroleum and its several important 
subdivisions, such as gasoline, kerosene, distillates and the 
heavier portions, it is quite impossible to judge accurately 
the relative values by using former price schedules or rate 
indices, but rather the question revolves around the impor- 
tant law of supply and demand. 

The greatest demand at present is for gasoline; and it 
is quite possible for some time to come that any proration 
of crude will be guided largely by the gasoline requirements 
of the country based on average gasoline yields per barrel 
of crude oil. This will naturally lead refiners to improve 
their methods so as to secure as large a share of the gaso- 
line possibilities of a barrel of crude as possible, with the 


*Paper presented at a session of the Power and Machinery Divi- 
sion of the American Society of Agricultural Engineers during the 
28th annual meeting of the Society held at Detroit, Michigan, June 
1934. 


*Supervisor, manufacturers service, The Texas Company. Mem. 
A.S.A.E. 


result that the remaining heavier fractions of crude will 
become less and their market value be increased accordin gly. 

The first call on the heavy portions of crude not used 
for gasoline, namely, kerosene, light distillates, and lubricat- 
ing oil, will naturally be for the United States Navy and 
the merchant marine; the second call will be for vessels 
fueling at points where fuel oil may be handled advantage- 
ously, and third call will be for railroads taking on Diesel 
oil at oil-handling terminals. It may be of interest to note, 
in this connection, that many railroads about to Diesclize 
their trains are inquiring with a view to taking all the 
available Diesel oil of many refiners, and, because of the 
convenience of handling, this business is looked upon with 
favor by refiners. 

Every ten years or so there is a movement on the part 
of many large users of electric power, such as hospitals, 
office buildings, etc., to install their own power and electric 
lighting plants. We are at present witnessing the beginning 
of such a trend, and the source of power in most places 
will be Diesel engines. Every one of these engines installed 
will be a factor in absorbing the limited supply of fuel oil 
which I believe will soon exist. 

Next, let us try to visualize the evergrowing demand 
for furnace oil to supply the large number of oil furnaces 
now being installed in public and private buildings—a 
growing volume increasing at the rate of 1,000 oil burners 
a day. 

What is the price situation? What establishes the cost 
of petroleum products? We know it reflects the factor of 
supply and demand; it also includes the cost of handling 
the crude, its refining and distribution. 

Too often, when comparing the relative cuts or frac- 
tions of crude, commentators do not make a fair compati- 
son. Very often comparison of the wholesale price of one 
with the retail price of another is erroneously made. De- 
livered in similar quantities, the true cost of all fuel suitable 
for industrial or agricultural service, whether it be gasoline, 
kerosene, or fuel oil, should be about the same, subject of 
course to the addition of federal or state taxes to those fuels 
which are taxable. 

The point I wish to make is that, in my opinion, the 
cost of petroleum fuel over a wide distillation range will 
soon approach a uniform price for given delivered quan- 
tities. It therefore behooves the engineering talent of the 
nation to design engines, whether Diesel, kerosene, or gas0- 
line, that will produce the most satisfactory and economical 
power, taking into consideration all the factors, such as 
initial cost, maintenance cost, ratio of power to weight, 
hours of service, as well as fuel and oil consumption costs 
per unit of work. 

The engine fuel for farm requirements will be what- 
ever engine designers are able to prove is needed. How- 
ever, I state as a personal observation that the designers 
should consider fuel costs of all grades of fuel on an equal 
basis, allowing no differential in price between gasoline, 
kerosene, or fuel oil; for if they do not, changing prices 
and taxation on fuels now exempt may prove resistance 
points difficult to overcome. 
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The Influence of the Diameter of a Cylindrical Well 
Upon the Quantity of Water Produced’ 


By Willard Gardner and Clark Affleck’ 


N THE December 1933 number of AGRICULTURAL 
l ENGINEERING, Farr and Gardner introduced the equa- 
tion 


Q=pRe {1} 


as a first approximation for the relation between the quan- 
tity of water, Q, flowing into a cylindrical well and the 
radius, Re, of the well, p representing a proportionality 
constant. In the April 1934 number, M. R. Lewis suggests 


that this assumption is not in keeping with the original 
equation, 


CH 


ee Fs 
g In R/Re se 


resulting from Darcy’s law. In this equation H represents 
the elevation above the surface of the water in the well of 
the piezometric surface (designated virtual in the diagram) 
at the distance R from the axis of the well. 


Treating H and R as constant and differentiating leads 
to 


1 


(4Q/Q) /dRe 


Q/(ReCH) = [3] 


Re ln R/Re 
If Q is small with H large, it follows from equation 2 that 
R must be large compared with Re, and from equation 3 
that the fractional increase in Q with increase in Re must 
be small. In theoretical discussions in the literature, the 
quantity R has been taken relatively large and referred to 
as the radius of the ‘“‘circle of influence,’ and the conclu- 
sion has been drawn and applied generally that increasing 
the size of the well exercises very little influence on the 
quantity of water produced for a given drawdown, except 
in so far as it affects the friction in the well itself. 

It should be observed that, if the confining layers are 

impermeable, the radius of the “zone of influence” might 
be almost anything, depending entirely upon the physical 
factors which determine the so-called boundary conditions, 
and it seems therefore an arbitrary procedure to force the 
conclusion that the size of the well has little influence on 
the quantity of water produced. 
_ Furthermore, although the ideal equation (equation 2) 
is useful for many calculations, it should not be forgotten 
that leakage to or from relatively impervious strata over- 
lying the water-bearing gravel may exert considerable influ- 
ence upon the performance of any actual well. The develop- 
ment to follow may throw some light on this question. 

Distegarding the effect of leakage from or into the clay 
underlying the gravel and making certain simplifying as- 
sumptions, a modified form of this equation may be de- 
tived thus: 

Let h = the elevation from the top of the gravel of the 


actual piezometric surface at the distance R 
from the axis of the well 


—_ 


‘Contribution from the Department of Physics, Utah Agricul- 
hee epmerienent Station. Publication authorized by the Director, 
Wy 25, 1934. 


"Physicist and graduate assistant, respectively, Utah Agricultural 
Experiment Station. 


k = the transmission constant for the gravel 
ke = the transmission constant for the overlying clay 
Q = the horizontal flow in the gravel at the cylindri- 


cal surface of radius, R, regarded now as a 
function of R 


w = the thickness of the clay 
1 = the thickness of the gravel. 


The upward leakage from the gravel into the element 
of overlying clay of differential area 27R(dR) will then be 


dQ = (27RAR) pkeg{ (h—w) /w}, {4} 


the factor keg[ (4—w) /w]} representing the velocity ob- 
tained from Darcy’s equation. This will correspond with 
the increase in horizontal flow in the gravel at the cylinder 
of radius R + dR over that of radius R. Thus 


dQ = d{2nRIpgk(dh/dR) } 


ah dh 


= 2nlpgk(R— + —)dR. [5] 
. dR dR 


Equating right-hand members of equations 4 and 5, we 
obtain 


Rke h—w ah dh 
( ) = (R + ) 
w dR’ dR 


[6] 
lk 


This equation is linear and its solution involves the 
solution of the abridged equation 


keh 


= 0. {7} 
lkw 


This is a special case of Bessel’s equation, and the follow- 
ing converging series is found to satisfy it: 


ar ar ar’ 
A =1+—+ 4 beues 2 
2? 2°4? 2°40" 
where a= ke/lkw. {9} 
This leads to the following approximate solution of equa- 
tion 6: 
awr 
b= y/4+w+ + [7/6 + (2/9)w}(l/x) 
12 
+ (y/2)x + [C— (y/2) In (x/r) 4x? {10} 
where x is defined thus 
x = [1+ (a/2)?*]} {11} 


and y and C are integration constants having the dimen- 
sions of length. 


The constants of equations 2 and 10 were given such 
arbitrary values as to make their graphs pass through the 
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same point at the well, to determine the same flow into the 
well, and to cut the surface of the ground near the well. 
The curves are shown in the accompanying diagram. From 
the well to the point where these surfaces cut the surface 
of the ground the quantity —w is negative and the leak- 
age is negative,—that is, it is into the gravel from the clay. 
Beyond this point it is positive, and at some critical point 
the slopes of the actual and the virtual curves will be the 
same. Beyond this critical point the slope of the actual 
curve will remain larger than for the other. If the actual 
surface does not cut the surface of the ground, the leakage 
is everywhere negative. 

Inasmuch as the flow into the well represents either a 
direct contribution from the overlying clay or a cutting 
down of the leakage into the clay, it would be more appro- 
priate to differentiate the definite integral taken over the 
surface of contact between the two strata in order to esti- 
mate the relation between Q and Re than to differentiate 
equation 2. The integrand of this integral is obtained from 
equation 4, and the derivative becomes 


d L 
dQ/dRe = — [ (2mpkeg)/w}] { (h-w)RAR 
dR Re 


= —[ (2apkeg) /w] X 


e 


L 
[ f (os/ar-) Rar —Re(r-w) . | {12} 
Re ? 


The partial derivative 0//dRe is negative. When R = O, it 
appears to be infinite, and when R is large, it becomes very 
small. It would seem logical, therefore, as a first approxi- 
mation, to make the substitution 


db/dRe = -C/R. [13] 


With this substitution equation 12 reduces to 


2apkegCL 2appkeg Re 
dQ/dRe = + (4-w-C) Re £14] 


Ww Ww 


Introducing now the abbreviated notation 


 UmpkegCL 
= [15] 
w 
(C+w-h) 2apkeg 
i Rene x —— {16} 
2 w 

we obtain dQ/dRe = p — 2BRe {17} 

which becomes when integrated 
QO=A-+ pRe— BRe. {18} 


Obviously the constant A is zero and B is small compared 
with p. 


The upper limit, L, of the definite integral of equation 
12 is presumed to be taken large. If it represents the 
radius of a “circle of influence,” then it would seem that 
the validity of equation 18 rests primarily on the assump- 
tion introduced in equation 13, and if this assumption is 
approximately near the truth, then also equation 18, with 
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B small compared with p, must be a reasonably close ap- 
proximation. The right-hand member of this equation 
appears to represent the first three terms of a power scries, 
and it seems probable that for high precision additional 
terms might be necessary. It may be in order to repeat, 
however, that actual boundary conditions must furnish the 
correct answer to this question in any given case. 


Engineering Terminology 


M*x mechanical engineers have a feeling of keen 
appreciation of the homely but expressive termi- 
nology of their technical language. The carriage and the 
apron of a lathe, the bed of a machine, wristpin, rat-tail 
file, such simple and appropriate designations as jet and 
surface condenser, V-threads, knee, saddle, and column, 
realistically applied to machine elements, cone pulley, spur 
gear, cross-cut and rip saws, live and dead centers, spark 
plug, butterfly valve, D-slide valve, and a host of other 
terms come readily to mind and indicate their humble origin 
amid craftsmen who applied familiar words that fitted 
naturally. No hobgoblin of consistency bothered the minds 
of those who chose these names; no etymologist was con- 
sulted; no scheme of latinized surnames to honor a discov- 
erer and confuse a student was attempted. Even scientifical- 
ly minded Watt hit upon so apt a term as horsepower, the 
virility of which is attested by its persistence even when 
applied to boiler capacity. A non-technical person can 
visualize a horsepower and the term foot-pound has utility, 
but kilowatt oa erg have significance only to those who 
are in the know. 

It seems that two principles are involved. One is that 
the advance of technology has so far outrun the terminology 
that the old terms become inadequate and need careful 
qualification or even substitute expressions to insure clarity 
and accuracy. From the point of view of young men study- 
ing engineering, much is to be gained by insisting on ac- 
curate terminology and an avoidance of words that have 
confusing connotations. On the other hand it is well to 
avoid pedantry and fussiness that insist on tiresome and 
unnecessary precision. 

After all, it is a good rule to follow in any kind of 
writing to use the most accurate and appropriate term and 
to avoid pedantic fussiness. We shall find, as engineering 
grows, that we shall need new and more accurate termi 
nology. .... And without losing the richness of our 


language, let us not be afraid to make use of new and cor- 
rect terms. —From an editorial in the August 1934 “Me- 
chanical Engineering.” 
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Moisture Equivalent, Field Capacity, and Permanent Wilt- 
ing Percentage and Their Ratios in Heavy Soils’ 


By R. A. Work’ and M. R. Lewis’ 


primarily on a knowledge of the characteristics of the 

soil irrigated. Among the most important of these are 
(a) the quantity of water stored in the soil from an applica- 
tion of irrigation water, i.e., the field capacity; (b) the 
quantity of water which will remain in the soil when plants 
have withdrawn all they can without permanently wilting, 
the permanent wilting percentage (11)* and (c) the differ- 
ence between those two quantities or the maximum quantity 
of water the soil will hold in a form available to plants, the 
available capacity. The moisture equivalent is perhaps the 
best known and most useful of the many single-value func- 
tions descriptive of the water relations of a soil that may 
readily and quickly be determined in the laboratory. It is 
the purpose of this paper to report results of studies con- 
cerning soil moisture constants and their ratios, as deter- 
mined for slightly pervious clay soils at Medford, Oregon. 


Irrigation experiments were initiated on two orchards, 
known as the Fitch and the Klamath orchards, in 1930 and 
conducted throughout that and the two following years 
through the courtesy of the owners. During 1932 addi- 
tional and more detailed experiments, dealing with soil 
moisture and the response of pear trees thereto, were started 
at the Medford experiment station. 


The climate of the Medford area is semiarid. The nor- 
mal annual rainfall is 18-14 in, with only 1.85 in occurring 
from June to September, inclusive. 


Soils. The soil type at the Fitch orchard is Meyer silty 
clay loam (7). It consists of a light brown to reddish 
brown sticky, silty clay loam, approximately 24 in in depth, 
resting on a yellowish brown clay subsoil. The subsoil rests 
on sandstone at depths of from 4 to 6 ft. The subsoil has 
been derived in large part by weathering of the parent rock 
in places, but the surface horizon appears to be partly de- 
rived from upper slopes by creep or slipping, washing by 
rains, or other agencies. Percentages obtained in making 
mechanical analyses of typical samples of this soil type are 
as follows (8): 


[ iessinon i applied irrigation practice depends 


Fine Coarse Medium Fine Very fine 
Horizon gravel sand sand sand sand Silt Clay 
A 1.8 ae 3.0 7.9 8.0 52.1 23.3 
B 4.6 6.5 5.0 10.4 11:7 34.9 26.9 


‘Based on data gathered under cooperative agreement between 
the Bureaus of Agricultural Engineering and Plant Industry, U. S. 
Department of Agriculture, and the Oregon Agricultural Experi- 
ment Station. Prepared under the direction of W. W. McLaughlin, 
chief, Division of Irrigation, Bureau of Agricultural Engineering, 
US.D.A. Presented for publication as Technical Paper No. 209, 
with the approval of the Director, as a contribution of the Medford 
Branch, Oregon Agricultural Experiment Station. Released for first 
publication in AGRICULTURAL ENGINEERING. 


2 . * 6 . . ° e-e . . 
Assistant irrigation engineer, Division of Irrigation, Bureau of 


Agricultural Engineering, U. $. Department of Agriculture. Assoc. 
Mem. A.S.A.E. 


“Irrigation engineer, Oregon Agricultural Experiment Station 
and Division of Irrigation, Bureau of Agricultural Engineering, 
U. S. Department of Agriculture. Mem. A.S.A.E. 


“Figures in parenthesis refer to the list of references which fol- 
low this paper. 
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The soil type at the Klamath orchard and the Medford 
station is Meyer clay adobe. It consists of a dark brown to 
nearly black clay, of pronounced adobe structure, from 4 to 
6 ft deep. The soil structure and texture appear to be quite 
uniform at all depths below the first foot down to the hori- 
zon of disintegrated parent material just above the rock, 
which is a shale. Continuous winter cover cropping for 
some years appears to have influenced the structure of ihe 
upper few inches. The color grades into yellow with 
increased depth. The soil appears to be largely,fesidual in 
origin. A mechanical analysis of a typical sample of this 
soil type shows percentages as follows (8) : 


Fine Coarse Medium Fine Very fine 
Horizon gravel sand sand sand sand Silt Clay 
A 1.3 a8 3:3 6.4 6.3 27.6 51.8 


A sample of the surface 6 in of the Meyer clay adobe 
taken from a field at the Medford station adjoining the 
plots had the following percentages by mechanical analys’s 
(6): Total sand, 36.4; silt, 25.5; and clay, 38.1. 

The water table was below the surface of the bedrock 
at all times, except occasionally after a heavy irrigation or 
after prolonged winter precipitation. In the Klamath and 
Medford station orchards a perched water table a few 
inches above the bedrock was observed under these condi- 
tions for periods lasting up to a week. 


In the Fitch orchard the four plots adjoined each other 
and each contained an area of 0.33 acre. In the Klamath 
orchard the aggregate area of the four adjacent plots was 
0.85 acre. At the Medford station the average area of each 
plot was 0.88 acre. The last-named plots adjoined each 
other and each was subdivided into halves. 

In the Fitch and Klamath orchards each plot contained 
five permanently located points of sampling, each represent- 
ing one-fifth of the plot. On the Medford station the same 
plan of location was used but each location was quadrupled, 
thus giving 20 points of sampling in each plot and 10 
points of sampling in each half of each plot. In the subse- 
quent discussion the plot halves at the Medford Station are 
referred to as plots. 


Sampling. In obtaining soil samples for moisture 
determinations the improved soil tube was used (10). 
Samples were taken in one foot increments from the under- 
side of the mulch to bedrock except in the few cases where 
the soil had a depth greater than 6 ft. A soil tube jack (9) 
was found indispensable in withdrawing the tubes from the 
ground. All samples were weighed to the nearest tenth of 
a gram. It was necessary to dry samples for from 48 to 
50 hr at 110-120 deg C to secure constant weight. 

Samples for moisture equivalent and permanent wilting 
percentage determinations were taken in the plots at a one 
foot offset from the regular sampling locations with a 6-in 
rotary posthole auger. Approximately 25 lb of soil were 
secured from each foot depth at each location. We have 
found no satisfactory method for breaking down samples of 
these refractory soils to the required degree of fineness 
except by mechanical means. Accordingly, the samples were 
air-dried for several weeks and were then run through a 
small jaw crusher and then through a grinder. The grinder 
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was kept in uniform adjustment by sieving frequent sam- 
ples over a 1-mm screen. Retention on the screen of not 
more than 20 per cent of a sample was allowed. 


Moisture Equivalent. A small portion of each sample 
of soil from the Fitch and Klamath orchards not used for 
wilting point determination was used for moisture-equiva- 
lent determinations in February 1932 by Dr. F. J. Veih- 
meyer’ at Davis, Calif. Each moisture equivalent is the 
result of only one determination for each sample. With 
certain samples there was some indication of puddling in 
the centrifuge and the moisture equivalent values for these 
samples seemed high. Accordingly, sand mixtures were 
made for these samples and moisture-equivalent determina- 
tions were made on the various sand-soil mixtures’. The 
calculated value of the moisture equivalent from each of 
these mixes is used as the value for samples in which pud- 
dling occurred. 


All moisture-equivalent determinations on soil from the 
Medford experiment station plots were made at Pomona, 
Calif., by C. A. Taylor’. The moisture equivalents at the 
Medford station shown in Table 4 are the result of averag- 
ing from two to eight determinations made for each sample. 


Field Capacity. Crop-production operations depend on 
the storage of water in the soil for the use of crops during 
the periods between rains or irrigation applications. In 
irrigation practice a knowledge of the quantity of water 
which may be so stored is essential. Two soil characteris- 
tics in particular seem to be involved. These are the ability 
of the soil to absorb water and its ability to retain the water 
against gravity. A third factor is the length of time during 
which the water must be stored. Some soils and crops re- 
quire irrigation at weekly intervals during the hottest and 
driest periods. On the other hand, it is common practice 
in some areas to apply irrigation water in the fall to furnish 
moisture for early spring crops. Under the latter condition 
the useful capacity is the quantity which the soil will hold 
for several months. Under the former condition the water 
need be held for only a day or two, until the crop has had 
an opportunity to reduce the supply somewhat. 


In practical irrigation work the water-storage capacity 
is that quantity of water which can be placed in the soil 
and held there until crops can utilize the available portion 
of it. 


In the orchards under discussion we are dealing with a 
heavy, very slightly pervious soil of high moisture holding 
capacity. The apparent specific gravity is high for a clay soil 
(4). That of the first foot of the Meyer clay adobe soil 
at the Medford station, is 1.49; of the second foot, 1.48, 
and of the third foot, 1.57. The determinations were made 
in the field by the one-foot cylinder method. In the plots 
receiving frequent irrigation with a relatively high moisture 
content even before irrigation it would be expected that 
soil moisture conditions after irrigation would as nearly 
approach field capacity as in any plot. Soil-moisture condi- 
tions in 1932 in the upper 4 ft of the plot designated 
“frequent” at the Medford station are shown in Fig. 1. 
Samples were taken in most cases three or four days after 


Associate professor of irrigation investigations and pixactice, 
College of Agriculture, University of California. 


°The method is described in a private communication from Dr. 
Veihmeyer. It consists essentially of determining and plotting the 
moisture equivalents of four sand-soil mixes in which the sand con- 
tent varies. Extension of the line plotted through the four points 
to 100 per cent soil (with no sand) results in a calculated figure 
for moisture equivalent of the soil alone. 

"Assistant irrigation engineer, Division of Irrigation, Bureau of 
— Engineering, U. S. Department of Agriculture. Mem. 
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FIG. 1 .MOISTURE CONTENT OF EACH OF THE UPPER FOUR FEET 

AND AVERAGE FOR THE UPPER THREE FEET OF SOIL IN PLOT FRE- 

QUENT TOGETHER WITH RAINFALL AND IRRIGATION APPLICATIONS, 
FEBRUARY TO SEPTEMBER, 1933 


irrigation ceased. This was as soon as it was possible to 


work on the plots without great inconvenience from the 
sticky mud. 


In arriving at an estimate of field capacity on the Med- 
ford station plots, three methods were tried. In the “‘fre- 
quent’’ plot, for instance, the three highest soil-moisture 
determinations for February 17 to September 2, 1932, for 
each of the 20 holes in the plot at each depth down to 3 ft 
were averaged. This gave a value at each depth for each 
hole. The plot-average percentages by this method were 
for 0 to 1 ft, 33.53; 1 to 2 ft, 31.74; 2 to 3 ft, 30.74; 
0 to 3 ft, 32.00. Fig. 1 shows that at no time in 1932 did 
the 0 to 3 ft average have a moisture content as high as 
32.00 per cent. The highest actual 0 to 3 ft average mois- 
ture content recorded was 31.3 per cent for May 1. A mois- 
ture content of 31.1 per cent was recorded three times dur- 
ing the season. Evidently this method of averaging the 
three highest determinations in each hole gave a field 
capacity that was too high. 

The next method used was to average the three highest 
average determinations for each group of five holes in the 
plot. By this method the plot-field-capacity percentages 
were for a depth of 0 to 1 ft, 33.27; 1 to 2 ft, 31.14; 
2 to 3 ft, 30.14; 0 to 3 ft, 31.52. Field capacities estimated 
by this method are lower than those obtained by the first 
method but are still apparently too high, as indicated by 
Fig. 1. 

The third method used (the one adopted) was the 
averaging of the three highest average determinations from 
February 17 to September 2 of each foot depth in each 
group of ten holes in the east and west halves of the plot. 
Averaging the east and west groups gives the plot average. 
By this method the “frequent’’ plot field-capacity percen- 
tages were for a depth 0 to 1 ft, 33.26; 1 to 2 ft, 31.08; 
2 to 3 ft, 30.02; 0 to 3 ft, 31.45. These calculated field- 
capacity percentages check closely with recorded maximum 
moisture contents of the soil at various depths. This method 
has been used throughout in estimating field capacities of 
all plots at the Medford station. 


Approximately the same plan was followed in deter- 
mining field capacities of the Fitch and Klamath plots. 
In these plots observations covered a period of three years. 
In 1932, instead of using the average of the three highest 
determinations of each hole, the value of each field capacity 
was determined by averaging the six highest plot average 
soil-moisture determinations obtained in each foot over the 
three-year period 1930-32, inclusive. In applying this 
method different dates were used for different depths, as 
illustrated in Table 1. 
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TABLE 1.. FIELD CAPACITY OF PLOT E, FITCH ORCHARD 
Average 

field 
Depth Moisture content capacity, 
ft on various dates in per cent of dry weight per cent 


8-5-30 5-28-31 4-29-32 6-17-31 4-20-31 5-31-32 


0-1 25.4 25.3 25.1 24.8 24.7 24.6 24.98 
5-28-31 4-29-32 6-17-31 1-23-32 3-30-32 6-29-31 

‘2 27.0 26.9 26.5 25.9 25.8 237 26.30 
6-10-32 2-24-32 5-31-32 5-23-31 6-17-31 7-12-32 

2-3 29.7 29.0 28.7 28.5 28.1 27.8 28.63 

0-3 Average 26.64 


It is recognized that this method is purely arbitrary but 
the results secured appear to justify it. 


Permanent Wilting Percentage. The permanent-wilting- 
percentage determinations for the samples from the Fitch 
and Klamath orchards were made in a greenhouse at Med- 
ford during the late summer and fall of 1931. The de- 
terminations for samples from five of the holes in the west 
half of each Medford station plot were made in the sum- 
mer of 1932 at Medford. The plants for the latter de- 
terminations were grown in a canvas-covered lean-to with 
an open exposure on all sides except the south. Permanent- 
wilting-percentage determinations from samples from five 
of the holes in the east half of each Medford station plot 
were made in the summer and fall of 1932 in a greenhouse 
at Pomona, Calif., by C. A. Taylor. 

The procedure followed at Pomona in 1932, and also 
at Medford in 1931 and 1932, was essentially the same as 
that used for some years past at Davis, Calif., by Veih- 
meyer and Hendrickson (11). The method has been de- 
veloped by a number of workers. It is believed that the 
details have not been published and that they are of suffi- 
cient interest and value to justify publication. The pro- 
cedure was as follows: 

1. A supply of one-pound baking-powder cans were 
brought to a tare weight of 110 gm after a hole one-half 
inch in diameter had been punched in the center of the lid. 

2. Eight hundred grams of air-dry soil was provided 
for each can. A series of eight cans was used for each 
determination. The sample of soil was poured from the 
sack into the cans in rotation. All cans were filled a fifth 
full, and then the soil in each was tamped three times and 
this procedure was repeated until all the cans contained the 
> a provided. Thus the soil in each can was tamped 

fteen times, and the content of each was compacted to 
about the same extent. 

3. For each series of eight cans a 100 gm sample of 
soil was oven-dried and the moisture content of the air-dry 
soil was determined. Knowing the approximate field ca- 
pacity of each sample the quantity of water to be added to 
each can to bring the soil therein to field capacity was 
computed. 

4. The seed was planted in well-manured flats. The 
seed germinated in about 7 days and each plant had two 
well-developed leaves in 14 days. When the plants were 
4in high with two to four leaves, they were transplanted 
to the cans and water was then added. Only healthy, vigor- 
ous plants with normal root systems and tops were selected 
for transplanting. After being transplanted, the plants were 
guided through the one-half-inch hole in the lid, and the 
lid was forced into place. 

5. The plants were watered frequently until they were 
8 or 10 in high with four to eight good leaves. They were 
then allowed to approach the permanent wilting percentage, 
when sufficient water was added to raise the soil moisture 
in the can to approximate field capacity. The hole in the 
lid around the plant stem was then stuffed with cotton, 
after which no further water was added. 
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6. When the plants wilted they were placed in a hu- 
midity chamber for 24hr. A satisfactory chamber large 
enough to hold 60 plants was made along the lines of a 
water cooler. Several layers of burlap were tacked over a 
rigid framework, and the whole was set in a metal drip- 
pan. Another pan on top of the chamber supplied water 
through wicks to the walls of the chamber. 

7. If the leaves of the plants regained their turgor 
after 24 hr in the humidity chamber, they were placed in 
the greenhouse again and the process was repeated until 
the plants remained wilted in the humidity chamber. When 
plants remained wilted in the chamber it was considered 
that the soil moisture in the can had reached the permanent 
wilting percentage. 

8. The can and plant were then weighed, the appro- 
priate deduction for the tare of the can being made. fhe 
plant was then cut off at the soil surface and the can and 
contents were again weighed. Subtraction gave the weight 
of the top of the plant. The weight of the roots was con- 
sidered as one-half of the weight of the top of the plant. 
Eighty per cent of the weight of the roots was considered 
to be water. Therefore, the weight of the dry roots, dry 
soil, and soil moisture (‘‘moist weight’ for the purpose of 
computation) was assumed to be the weight of the moist 
soil and roots, less 40 per cent of the weight of the plant 
top. 

i 9. The cans were then placed in the oven and the soil 
dried for 48 to 54 hr at 110 to 120 deg C. 

10. The weight at reweighing was that of the oven- 
dry soil and dry roots. The difference between the moist 
weight (No. 8 above) and the weight after drying was the 
soil moisture. This difference divided by the dry weight, 
less the dry weight of the roots, (10 per cent of the top 
weight) times 100 gave the per cent of moisture present in 
the soil when the plant wilted. The average of the eight 
samples in the series was used as the value of the permanent 
wilting percentage for that particular sample. 

Several lots of sunflower seed were tried in these experi- 
ments. The most satisfactory variety (the one that has been 
used in all subsequent permanent wilting percentage work) 
was the Siberian dwarf sunflower secured from the Univer- 
sity of Saskatchewan. 

In many cases it was difficult for seeds to establish 
themselves in this heavy soil with moisture equivalents of 
over 40 per cent. 

The transplanting method overcame the difficulty ex- 
perienced in the early work at Medford when sunflower 
seeds were planted directly in the cans. The method used 
in the studies proved very satisfactory and is recommended 
for use with heavy clay soils. Plants with greater vigor 
and of greater uniformity were secured and about a month 
was saved. ; 

At Medford baking-powder cans have been used for 
plant containers with the advantage that the hard-baked 
soil can be easily removed by jarring and the can salvaged 
for further use. In 1931 the same cans were used for three 
consecutive series of determinations. 

Data. Values of the moisture equivalent, field capacity, 
and permanent wilting percentage, with probable errors, 
and ratios of the moisture equivalent to the permanent wilt- 
ing percentage, field capacity to moisture equivalent, and 
field capacity to permanent wilting percentage, for each 
foot to 3 ft in depth for each plot in the Fitch orchard are 
shown in Table 2. Tables 3 and 4 show similar data for 
the Klamath and Medford station plots, respectively. On 
the deeper Medford station plots moisture equivalents and 
permanent wilting percentages are shown to depths of 
5 or 6 ft. 
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TABLE 2. COMPARISON OF MOISTURE EQUIVALENT, FIELD CAPACITY, PERMANENT WILTING PERCENTAGE, AND 
THEIR RATIOS, AT DEPTHS FROM 0 TO 3 FT IN FOUR ADJACENT PLOTS ON MEYER SILTY CLAY LOAM SOIL 


FITCH ORCHARD 


Plot Depth, ft M. E. | ly, 8 
E 0-1 ’ 27.26 = 0.79 24.98 + 0.09 
1-2 29.56 + .37 26.30 + .16 
2-3 36.01 = 1.83 28.63 + .18 
0-3 30.94 + .68 26.64 + .09 
D 0-1 25:56 .29 25:25: = 23 
1-2 34.63 = .97 27.15 = 15 
2—3 35.19 + .90 28:17 S. ..21 
0-3 31.79 + .45 26.86 + .12 
B 0-1 27:60 =. 54 24.83 + .14 
1-2 35.46 + .32 28.57 = .14 
2-3 35.28 + 1.28 21.52 24 
0-3 32.78 + .47 26.97 + .10 
c 0-1 26:07 = ...25 23.80 + .20 
1-2 30.83 + .29 27.52 .14 
2-3 37.63 = .36 29.57 = .12 
0-3 S51 = 7 26.96 = .09 
Average of 0-3 31.75 = .24 26.86 + .05 
all plots 


M.E. F<. F.C. 

P. W. P. a coos 
P.W.P. M.E. P.W.P, 

13.8 + 0.20 1.97 0.92 1.81 
M7 47 2.01 .89 1.79 
2 17.1 = 40 2.10 .80 1.67 
is2+ 16 2.03 .86 1.75 
12.9+ .20 1.98 99 1.96 
5.7 =. 25 2.20 .78 1.73 
ie ee ee 2.04 © 80 1.64 
16.3 .14 2.08 85 1.75 
32 29 2.09 90 1.88 
16.3 + .16 2.17 81 1.75 
7s 2t 2.02 .78 1.57 
is.7= 2 2.09 82 1.72 
13.3 + .20 1.96 91 1.79 
159+ .18 1.94 .89 1.73 
7a 21 2.11 79 1.66 
s7 =. Ai 2.01 86 1.72 
155 = 67 2.05 85 1.73 


NOTE: Each moisture equivalent (M.E.) value in the table is the average of five determinations; each field capacity (F.C.) value of six 
determinations; each permanent wilting percentage (P.W.P.) value of thirty to forty determinations. Soil samples were ground 


before making the laboratory determinations. 


Table 5 is a summary of the 0 to 3 ft averages of all 
plots in the three orchards. 


Ratio of Moisture Equivalent to Permanent Wilting Per- 
centage. ‘The ratio of moisture equivalent to permanent 
wilting percentage was formerly considered to be uniform 
for all soils. Briggs and Shantz (1) concluded that the 
wilting coefficient could be obtained for any soil by dividing 
the moisture equivalent by 1.84. Veihmeyer and Hendrick- 
son (11) have shown that no common factor can be used 
to calculate the moisture present in all soils at permanent 
wilting from the moisture equivalent. Data reported in this 
paper indicate that the ratio of moisture equivalent to 
permanent wilting percentage varies within a single soil 


TABLE 3. 


type. The soils of both the Klamath and Medford station 
orchards are classified (7) as Meyer clay adobe and from 
casual observation appear to be very similar in texture and 
structure, yet the ratio of moisture equivalent to permanent 
wilting percentage on the Klamath plots averages 2.03 in 
the 0 to 3-ft depths for all four plots, while the 0 to 3-ft 
average of the Medford station plots is 2.27. The data 
show the moisture equivalent to range from 2.14 to 2.46 
times the — wilting percentage in the upper 3-ft 


average of adjoining half plots, the mean of the areas of 
which is 0.44 acre. 


The data reported in this paper show that on the plots 
and soils studied the ratio of moisture equivalent to perma- 


COMPARISON OF MOISTURE EQUIVALENT, FIELD CAPACITY, PERMANENT WILTING PERCENTAGE, AND 


THEIR RATIOS, AT DEPTHS OF 0 TO 3 FT IN FOUR ADJOINING PLOTS ON MEYER CLAY ADOBE SOIL 
KLAMATH ORCHARD 


Plot Depth, ft M.E. F<. 
E 0-1 30.87 + 0.82 29.73 = 0.14 
1-2 34.28 + .88 28.66 + .04 
2-3 35.93 + .40 2745 = 12 
0-3 33.69 + 42 28.62 + .06 
D 0-1 32/68:=:°...59 29.93 + 1 
2 34.83 + .42 27.98 + .06 
2-3 3448+ .66 26.65 + .26 
0-3 34.06 + .33 2819: .11 
B 0-1 31.96 + .81 27.02 = 24 
1-2 31.21 + .46 27.13 = .13 
2-3 31.83 + 91 26.10 + .13 
0-3 32.67 + .43 26.75 = .10 
Cc 0-1 3167+ .59 28:35: .27 
1~2 35.70 + .23 28.25 + .09 
2-3 35.11 48 29.02 + .11 
0-3 34.16 + .26 . 2847 = 11 
Average of 0-3 33.65 + .18 28.01 = .05 
all plots 


M.E. RC. F.C. 

P: W. P. ze paaare 
P.W.P. M.E. P.W.P. 

16.0 + 0.23 1.93 0.96 1.86 
WO 25 2.02 .84 1.68 
169° 17 2.13 76 1.62 
1G6= 12 2.03 .85 1.72 
16.8 + .22 1.96 91 1.78 
17.1 .19 2.04 .80 1.64 
180° .27 1.92 by 1.48 
17.3 .13 1.97 , 83 1.63 
15.6 + .23 2.05 85 1.73 
17.7 219 1.93 .79 1.53 
18.32 28 2.08 82 1.70 
1622 14 2.02 82 1.65 
14.72 10 2.15 89 1.91 
16.9 + .25 244 .79 1.67 
166+ .20 2:31 83 1.75 
1a at 2.12 83 1.77 
16.6 + .06 2.03 83 1.69 


NOTE: Each moisture equivalent (M.E.) value in the table is the average of five determinations; each field capacity (F.C.) value of six 
determinations; each permanent wilting percentage (P.W.P.) value of thirty to forty determinations. Soil samples were ground 


before making the laboratory determinations. 
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nent wilting percentage generally increases slightly with 
depth down to depths of 3 or 4 ft. 

Relation of Field Capacity to Moisture Equivalent. The 
data on the ratio of field capacity to moisture equivalent are 
shown graphically on Fig. 2. The ratios for each of the 
upper 3 ft of soil and for each plot in each orchard are 
rotted against the corresponding moisture equivalent. In 
each case the average of the four plots in each orchard also 
has been plotted. 

It is evident that the ratio definitely decreases as the 
depth of sampling increases. In the upper foot the ratio 
does not change with a change in moisture equivalent, while 
in the second and third feet there is a tendency for the 
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ratio to decrease with an increase in the moisture equivalent. 
The coefficients of correlation between the ratio F.C./M.E. 
and the moisture equivalent are 0.0, —0.57, and —0.75 
for the first, second, and third foot, respectively. 

If the data for the different orchards are considered 
separately, there is found a definite tendency for the ratio 
to decrease both with increasing depth and with increasing 
moisture equivalent. The coefficients of correlation between 
the F.C./M.E. ratio and the moisture equivalent are —0.93, 
—0.74, and —0.55 for the Fitch, Klamath, and Medford 
station orchards, respectively. If all the data are considered 
in a single group there is a correlation of —0.59 between 
the F.C./M.E. ratio and the moisture equivalent. 


TABLE 4. COMPARISON OF MOISTURE EQUIVALENT, FIELD CAPACITY, PERMANENT WILTING PERCENTAGE, AND 
THEIR RATIOS AT DEPTHS FROM 0 TO 6FT IN ADJOINING HALF PLOTS ON MEYER CLAY ADOBE SOIL 


MEDFORD STATION 


Plot Depth, ft M.E F.¢: 
Frequent 0-1 36.24 + 0.12 33.5 + 0.35 
west 1-2 42.38 + .26 30.9+ .13 

2-3 45.65 = .31 04: 42 

3-4 40.13 = .17 

4-5 33.45 = .05 

5-6 30.78 + .08 

0-3 41.42+ .14 315° 13 
Frequent 0-1 38.34 .19 33.0 .21 
east 1-2 38.02 + .12 31.2 = 05 

2-3 40.26 = .25 30.0+ .05 

3-4 33.83 + .09 

4-5 30:15°= 12 

0-3 38.87 = .11 31.4 .07 
One 0-1 39.18 + .32 36.3 .10 
irrigation 1-2 40.70 = .30 33.0 .23 
west 2-3 39.74 = .22 310+ .46 

3-4 38.31 = .07 

0-3 39.88 + .16 334 17 
One 0-1 38.24 + .05 36.3 = .18 
irrigation 1-2 39.94 + .24 33.1 .39 
east 2-3 42.60 + .47 318+ 43 

3-4 39.7 = 27 

0-3 40.26 + .18 33.7 = .20 
Frequent 0-1 37.82 = .19 33.0 .13 
early 1-2 38.33 = .28 M2 27 
west 2-3 37.50: .22 29.7 .34 

3-4 \ 3393+ .17 

0-3 37.88 = .13 51.3 11 
Frequent 0-1 35.83 = .15 31.9 .32 
early 1-2 36.72 .15 30.3 = .10 
east 2-3 35.00 + .07 26:5 = .13 

0-3 35.85 + .07 29.6 = .12 
Frequent 0-1 38.69 + .18 36.7+ .38 
late 1-2 4217+ .31 33.8+ .18 
west 2-3 44.35 + .36 32.3 = .12 

3-4 39.71 + .39 

4-5 30.37 = .07 

5-6 34.92 + .29 

0-3 41742 17 34.3 .14 
Frequent 0-1 37.13 + .04 355 38 
late 1-2 41.97+ 41 32.5 + .23 
east 2-3 40.86 = .15 31.0 + .23 

3-4 34.99 + .08 

4-5 33.51 + .27 

5-6 29:51 = .06 

0-3 39.99 £ .15 33.0 .12 
Average 
of all plots 0-3 39.48 + .05 32.3 .05 


NOTE: 


M.E. Ex. F.C. 
P.W.P a 
P.W.P. M.E. P.W.P 
15.9 + 0.19 2.28 0.92 223 
tS 22 2.48 .73 1.81 
IGA 23 2.62 66 1.73 
1672 22 2.40 
141+ .16 2.37 
14.0+ .27 2.20 
i662 12 2.46 76 1.87 
17.2 = 42 2.23 86 1.92 
17.3 2 09 2.20 82 1.80 
1802 2 2.24 75 1.37 
16.2+ .18 2.09 
144+ .19 2.09 
175 = 06 2:22 81 1.79 
7 = A2 2.21 93 2.05 
i746 15 2.31 81 1.88 
i7Z4A= AS 2:28 78 1.78 
16.4 .22 2.33 
176+ .09 2.26 84 1.90 
iso 41 2.10 95 1.99 
17 = tS 2.13 83 a7 
194 =. 22 2.19 35 1.64 
76 = 16 2:15 
18.8 + .09 2.14 .84 1.79 
16.9 + .13 2.24 87 1.95 
166+ .18 2.31 81 1.88 
165 = 13 2.27 .79 1.80 
15:72: 29 2.16 
1G7 = 09 2:27 83 1.87 
16.5 + .07 2.17 89 1.93 
16.7 = 07 2.20 83 1.81 
1642 11 2:13 76 1.61 
165 = .05 247 83 1.79 
ie a7 2.20 95 2.08 
176 = 20 2.40 80 1.92 
17.5 =. 24 2.53 73 1.84 
164+ .36 2.42 
a1 49 2.15 
IFO 12 2.37 82 1.95 
17.3: 68 2.15 96 2.05 
igo 14 2.31 aT 1.78 
a5 .15 231 76 1.67 
16.3 = .09 2:15 
1452 10 2.31 
139+ .14 2.12 
180 = .07 2.22 82 1.83 
I7Ast 03 2.27 82 1.86 


Each moisture equivalent (M.E.) value in the table is the average of ten to twenty determinations; each field capacity (F.C.) 


value of thirty soil moisture determinations ; and each permanent wilting percentage (P.W.P.) value of thirty to forty determina- 
tions. Permanent wilting percentage determinations on the east half of each plot were made at Pomona, Calif., and permanent 
wilting percentage determinations on the west half of each plot were made at Medford, Ore. Soil samples were ground before 


making the laboratory determinations. 
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The ratio of field capacity to moisture equivalent, ex- 
pressed decimally, corresponds with Veihmeyer and Hen- 
drickson’s (12) ‘“‘relative wetness’ of soil at field capacity. 
For the heavy Medford soils this ratio is lower than any 
“relative wetness” of the various clays, clay adobes, loams, 
silt loams, and sandy soils reported by those investigators 
(13). Burr and Russel (2), working with fine-textured 
soils, have reported the field capacity of the upper 6 ft as 
0.91 times the moisture equivalent. These investigators, 
working on soils with moisture equivalents of 23 to 30, 
found that the. F.C./M.E. ratio decreased in magnitude with 
depths down to 3 ft in each of six reported tests. 

Israelsen (3), working with fine-textured soils of high 
volume weight, found the F.C./M.E. ratio to range from 
0.67 to 0.83. He found that the ratio apparently decreased 
with depth on heavy clay soils of slight permeability. Israel- 
sen, however, thought that this low ratio might be due to 
difficulty in getting the soils fully wetted. He also suspected 
that some changes in the apparent specific gravity of 
samples centrifuged for moisture equivalent in comparison 
with the apparent specific gravity of undisturbed soil may 
have occurred. 

Piper (5) summarizes the work of these and other 
investigators of the relation of field capacity, specific reten- 
tion, and moisture equivalent, and shows the results on a 
graph similar to Fig. 2. If the line representing the ratio 
for all the data considered as a single group on Fig. 2 is 
superimposed on his graph, it is found that it agrees very 
well both with the curve showing the results of Piper’s own 
investigations and with the combined data of the other 
investigators referred to. Veihmeyer, Oserkowsky, and 
Tester (13) point out that preparation of soil samples for 
moisture-equivalent determination by grinding may make a 
decided difference in the results as compared with results 
obtained by preparing samples by other means. That an 
increase in the moisture equivalent in these studies resulted 
from the milling of the samples is probable. If this did 
result the F.C./M.E. ratio would be decreased and could 
not be directly comparable with Veihmeyer and Hendrick- 
son’s “relative wetness.” 

In fifteen out of sixteen plots the F.C./M.E. ratio de- 
creased in magnitude in the second foot in comparison with 
that of the first foot, and in thirteen out of sixteen plots 
the ratio decreased in magnitude in the third foot in com- 
parison with that of the second foot. In other words, with 


TABLE 5. SUMMARY OF MOISTURE EQUIVALENTS, FIELD 
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FIG.2 RATIO OF FIELD CAPACITY OF MOISTURE EQUIVALENT AS 

RELATED TO MOISTURE EQUIVALENT FOR EACH OF THE UPPER 

3 FEET OF SOIL IN EACH PLOT IN THE FITCH, KLAMATH, AND 
MEDFORD STATION ORCHARDS 


increased depth the moisture equivalent becomes relatively 
greater than the field capacity. In fact, at the Medford 
station field capacity decreases with depth, while moisture 
equivalent generally increases with depths down to 3 ft. 
Similar conditions are observed in three of four plots in 
the Klamath orchard, but at the Fitch orchard both moisture 
equivalent and field capacity increased with depth. These 
data clearly show that any F.C./M.E. ratio derived for the 
first foot cannot be applied to soils at lower levels. 

It seems probable that the relatively lower field capacity 
of the subsoil is due, at least in part, to the high apparent 
specific gravity of the soil. Assuming that the real specific 
gtavity of the soil is 2.65, the pore space in the Medford 
orchard soil would be 43.8, 44.2, and 40.8 per cent in the 
first, second, and third foot, respectively, and when this 
pore space is filled the weights of the water content would 
be 29.4, 29.9, and 26.0 per cent of the dry weight of the 
soil, respectively. 

The data clearly indicate that where the 0 to 3-ft zone 
is considered as a unit, the F.C./M.E. ratio is very uniform 
in adjoining plots (Table 5) and is uniform even between 
differing types of heavy soil. (For silty clay loam, 0.85; 
clay adobe (Klamath plots), 0.83; clay adobe (Medford 
station), 0.82). The variation between soils of the three 
orchards is no greater than the variation between adjoining 
plots in the same orchard. 

Relation of Field Capacity to Permanent Wilting Per- 
centage. In the soils investigated at Medford the field 
capacity for individual plots and foot-depths ranged from 
1.48 to 2.11 times the permanent wilting percentage and 
for the 0 to 3-ft plot averages from 1.63 to 1.95 times the 


CAPACITIES, PERMANENT WILTING PERCENTAGES, AND 


THEIR RATIOS, FOR THE 0 TO 3-FT DEPTH OF HEAVY SOILS AT MEDFORD, OREGON 


Orchard Plot M.E F.C 
Fitch E 30.94 + 0.68 26.64 + 0.09 
D 31.79 = .45 26.86 = .12 
B 32.78 = .47 26.97 = .10 
S S151 17 26.96 + .09 
Average 31.75 = .24 26.86 + .05 
Klamath E 33.69 = .42 28.62 + .06 
D 34.06 = .33 28.19 = .11 
B 32.67 = .43 26.75: = -10 
G 34.16 = .23 2847 .11 
Average 33.65 = .18 28.01 + .05 

Medford Station 

Frequent W. 41.42+ .14 31:50 = 13 
Frequent E. 38.87 .11 31.40 = .07 
One irrig. W. 39.88 = .16 33.40 = .17 
One irrig. E. 40.26 + .18 33.70 = .20 
Freq. early W. 37.88 = .13 31.30 .11 
Freq. early E. 35.85 = .07 29.60 + .12 
Freq. late W. 41.74 .17 34.30 + .14 
Freq. late E. 39.99 = .15 33.00 + .12 
Average 39.48 = .05 32.30 .05 


— M.E. FC. F.C. 
P.W.P. M.E. P.W.P. 

15.2 + 0.16 2.03 0.86 1.75 
15.3 + .14 2.08 .85 175 
a7 .11 2.09 82 1.72 
67 11 2.01 .86 172 
13,52 .07 2.05 .85 1.73 
16.6 .12 2.03 85 1.72 
173 = .13 1.97 83 1.63 
16.22 .14 2.02 82 1.65 
161: Al 2.12 83 1.77 
16.6 .06 2.03 83 1.69 
1682 12 2.46 76 1.87 
i735 = 06 222 81 1.79 
176+ .09 2.26 .84 1.90 
183:% 09 2.14 84 1.79 
16.7+ .09 2:27 83 1.87 
165 = 05 247 83 1.79 
17.6 =: 42 2.37 82 1.95 
18.0+ .07 222 83 1.83 
17.4+ .03 2.27 82 1.86 
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FIELD CAPACITY (PERCENT OF DRY WEIGHT) 
FIG.3 RATIO OF FIELD CAPACITY TO THE PERMANENT WILITING 
PERCENTAGE AS RELATED TO FIELD CAPACITY FOR EACH OF THE 
UPPER 3 FEET OF SOIL IN EACH PLOT IN THE FITCH, KLAMATH, 
AND MEDFORD STATION ORCHARDS 


‘ permanent wilting percentage. The data plotted on Fig. 3 


show that in each orchard the ratio decreased with depth. 
In the Fitch orchard the F.C./P.W.P. ratio decreased with 
increasing field capacity, but in the other two orchards the 
ratio increased as the field capacity increased. The data 
indicate that where the 0 to 3-ft zone is considered as a 
unit (the field capacity being known), the permanent wilt- 
ing percentage can be estimated fairly closely for the heavy 
soils studied by dividing the field capacity by the factor 
1.76. 

Determination of field capacity by the method described 
in this paper is a relatively simple matter, requiring only 
that care be used in the selection of time of sampling after 
irrigation and that a sufficient number of samples be taken 
over a long enough period of time to insure accurate repre- 
sentation of soil moisture conditions in the field, subsequent 
to irrigation or prolonged a games 

In the case of the Medford station soil the differences 
between plots of moisture equivalent, field capacity, and 
permanent wilting percentage for the 0 to 3-ft average are 
statistically significant in more cases than otherwise. 

Table 5 shows that at the Medford station the moisture 
equivalents and field capacities of each east half of plots 
“frequent,” “frequent early” and “frequent late,” are signi- 
ficantly lower than those of the corresponding west half. 
This is not true of the permanent wilting percentages. In 
every case the M.E./P.W.P. and F.C./P.W.P. ratios are 
numerically lower in the east half of each plot than in the 
west half. The F.C./M.E. ratios, however, are exactly the 
same in two of the four plots and almost the same in the 
other two. It is possible that either a difference in tech- 
Mique or a difference between growing conditions in 
Pomona, Calif. (latitude 34 deg), and in Medford, Ore. 
(latitude 42 deg 30 min), is responsible for the apparent 
difference in permanent wilting percentages. The west-half 
Percentages (determined at Medford) appear to be rela- 
tively too low and the east-half percentages (determined 
at Pomona) appear relatively too high. 

The field F.C./P.W.P. ratio in all three orchards, on 
both types of soil, appears to be more uniform than the 
M.E./P.W.P. ratio. 


Briggs and Shantz (1) proposed the following formula 
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for estimating the wilting coefficient from the mechanical 
analysis of the soil: 


0.01 sand+0.12 silt+-0.57 clay 
Wilting Coefficient = ——_—_______—_ 


1 + 0.025 

According to this formula and the mechanical analyses 
given above, the A horizon of the Meyer silty clay loam 
should have a wilting coefficient of 19.8, and the B horizon 
should have one of 19.9 as compared with average values 
for the | popes wilting percentage as determined in this 
study of 13.3, 15.6, and 17.4 in the first, second, and third 
feet, respectively. By the use of the same formula and the 
analysis of a typical sample of the Meyer clay adobe, a wilt- 
ing coefficient of 33.0 per cent is found, while the analysis 
by Stephenson gives a value of 25.1 per cent. The perma- 
nent wilting percentage averaged 17.0 per cent for the 
upper 3 ft in this study. Perhaps both the very low water- 
holding capacity, as compared with the soil texture, and the 


low F.C./M.E. ratio are related to the high apparent spe- 
cific gravities of these soils. 


SUMMARY AND CONCLUSIONS af 


In soils that appear uniform in structure and texture 
differences may exist that are not readily discernible in 
casual examination. Study of soil moisture constants at 
increasing depths below the soil surface will interpret these 
differences in terms of maximum available moisture. With 
the soils studied at Medford the maximum available mois- 
ture content generally decreased with depth. 

With these Medford soils moisture equivalent generally 
increases with depths to 3 ft, but on the Klamath and 
Medford station soils (Meyer clay adobe) field capacity 
usually decreases with depth. In the Medford soils the 
moisture equivalent is not equal to field capacity. In the 
0 to 3-ft average of the three orchards, for two heavy soil 
types field capacity equaled only 0.83 of the moisture equi- 
valent. Determinations show the permanent wilting per- 
centage to increase with depth with Meyer silty clay loam, 
but to remain about the same or with a slight tendency to 
increase with depth, at depths from 0 to 3 ft with Meyer 
clay adobe soil. 

Our data show that an M.E./P.W.P. ratio derived for 
any particular depth of soil cannot be applied exactly to 
any other horizon. The ratios for the averages of all plots 
and half plots in the three orchards are for the first foot, 
2.10; for 1 to 2 ft, 2.17; and for 2 to 3 ft, 2.19. 

Our results show that a F.C./P.W.P. ratio derived for 
any one soil level cannot accurately be applied to any other 
soil level. The ratios for the averages of all plots and half 
plots in the three orchards are for the depths 0 to 1 ft, 
1.93; 1 to 2 ft, 1.76; and 2 to 3 ft, 1.68. The F.C./P.W.P. 
tatio decreases with depth, but the M.E./P.W.P. ratio in- 
creases with depth. 

In general, for the 0 to 3-ft average, the data show that 
the F.C./P.W.P. ratio is less subject to variation from. a 
mean in adjoining plots, or in plots not adjoining but on 
similar soil types, than the M.E./P.W.P. ratio. For instance, 
if we use the M.E./P.W.P. ratio of 2.12 for the sixteen 
plots and half plots on two soil types in three orchards to 
calculate the 0 to 3-ft average permanent wilting percentage 
from the corresponding moisture equivalents for the sixteen 
plots and half plots, we shall have a mean deviation of 0.89 
per cent from the mean observed permanent wilting per- 
centage, but if we use the average F.C./P.W.P. ratio of 
1.76, we shall have a deviation of 0.57 per cent. This 
difference, while not important, is indicative of the greater 


accuracy of the F.C./P.W.P. ratio over the M.E./P.W.P. 
ratio. 
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The data indicate that, with the soils studied, for prac- 
tical orchard operation, in which it is important to know 
the approximate field capacity and available moisture ca- 
pacity of the soil in the major portion of the root zone, the 
field capacity may be readily determined and the permanent 
wilting percentage for the 0 to 3-ft average may be ap- 
proximated by dividing field capacity by the factor 1.76. 
If for any particular reason greater accuracy is desired, the 
ratio found for each foot of depth should be used. 
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By L. J. Smith 


S IS THE CUSTOM, a technical program of the farm elec- 
A trification specialists was presented in connection with the 
28th annual meeting of the American Society of Agricultural 


’ Engineers at Detroit, Michigan, June 18, 19, and 20. During the 


early development of the field of farm electrification, this group 
held separate meetings at the same time and placed the ASAE 
annual meeting, and it may said that the Society has always ex- 
tended its fullest support to the farm electric work. Now, however, 
farm electrification is recognized as one of the four main branches 
of agricultural engineering, and as such is given a place equal to 
other technical groups in Society activities. 

The first number on the rural electric program (‘Electric Light- 
ing and Its Application to Rural Areas,” by W. C. Brown, illumi- 
nating engineer, General Electric Company) was one of the most 
interesting and instructive of the whole program. It was a com- 
bination of a report of the Committee on Lighting of the Society 
and a general symposium of the field of rural lighting. Insect con- 
trol, irradiation a poultry, animals, and humans, the growing of 
house plants, and light for growth were among the topics briefly 
discussed. Among the displays, that of ‘‘Plant Lites,” a combination 
of light stands and plant stands, drew universal attention. This 
innovation opens a new field for further use of light in the living 
rooms of the home. ; 

In this presentation the use of the light meter was stressed. 
Several good types of floor and student lamps were shown. It was 
felt that the electric light would eventually be of value in com- 
bination with other machines for insect control. The future greater 
use of ultra-violet light and infra-red lamps for health in the home, 
the poultry house, and the barn was stressed. One could not listen 
to this valuable exposition of the future use of light in agriculture 
without feeling that the electric load for light use on the farm is 
due to increase steadily. 

The second number was an informal talk by J. H. Flessner, 
rural service engineer, Detroit Edison Company, entitled “Experi- 
ences in Developing Farm Electrification.’” Mr. Flessner told in a 
very interesting way of the early developments and present accom- 
plishments of his organization in the field of farm electrification. 
Starting in the winter of 1927, the company now has six full-time 
rural electric engineers in the field. In one of the counties in their 
territory, ninety per cent of the farms are connected. The speaker 
said that the cooperation of the electrical equipment dealers was 
none too good, that there was a need to work out this problem 
with the dealers who were not very active out in the country. His 


company builds lines for $1000 per mile, down to $750. They are 
setting poles around 100 ft back from the highway in the fields to 
eliminate trouble from the trees. Many of the highways in this 
old settled country have large trees, which has given a good deal 
of difficulty in connection with rural lines construction and upkeep. 
Mr. Flessner stated it usually was not difficult to get the consent 
of the farmers to the above-mentioned location of poles when the 
line extension was being arranged for. Usually a prominent farmer 
interested in the extension made the arrangements. He also stated 
that while the load had dropped somewhat, payments were good 
and the company looked forward with confidence to a satisfactory 
future development of farm electrification in eastern Michigan. 

Miss Gail M. Redfield, research assistant in home economics, 
Purdue University, presented an excellent paper on electric equip- 
ment in the farm home. The paper contains much _ interesting 
information from the woman’s viewpoint. Miss Redfield called the 
household load a labor-saving load, releasing time for leisure, 
self-improvement, and planning. She stressed the value of auto- 
matic control and stated that farm women need more reliable 
information from electric-equipment companies. She felt that every- 
thing possible must be done to avoid unpleasant experiences in 
connection with the use of new equipment, since it would naturally 
hurt the development of the use of electricity in the homes in that 
particular neighborhood. She felt also that women need more 
knowledge of electrical terms in order to give them a proper back- 
ground for the purchase and use of electrical equipment. Miss 
Redfield gave a good deal of data on uses of home electrical equip- 
ment. The Purdue University studies on the time required to care 
for cooking equipment were very interesting. The electric range 
required 26 min a week; wood and coal ranges averaged 3 hr an 
2 min a week, of twenty 8-hr days per year. Miss Redfield felt that 
the electric range was of real value to farm women and would 
eventually become part of the farm home equipment. She also said 
that farm homes need larger refrigeration than urban homes. She 
closed with the thought that electricity eliminates drudgery in the 
home. 

Dr. Louise Stanley, chief, Bureau of Home Economics, U.S. 
Department of Agriculture, who was present for this afternoon 
session, was called upon to discuss the paper. Dr. Stanley was 
greatly interested in the use of electricity in the farm home. She 
felt that electricity could be of great service to farm women. In 
connection with electric cooking, she was sure that it would be 
necessary to really teach electric cooking, if it is to be used to any 
great extent on the farm. There was a great need also of dish- 
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washing equipment that would not be too expensive. Dr. Stanley 
said that here was a real opportunity to eliminate drudgery, for 
dishes had to be washed three times a day and at a time when 
no one felt like washing them. Dr. Stanley felt that in the coming 
farm-home-remodeling movement, adequate wiring and electrical 
equipment were most important. Mrs. E. R. Meacham was called 
on and stressed the need of more publicity in connection with new 
developments concerning the uses of electricity in the home. She 
felt that proper news articles and publicity could do a great deal 
in popularizing studies and data coming from colleges and experi- 
ment stations, much of which was apt to be too technical. 

H. J. Gallagher, farm electric specialist, Michigan State College, 
gave a talk on electric equipment for irrigation, which covered 
largely Michigan conditions. He thought that wherever possible 
use should be made of simple, inexpensive equipment at least at 
the beginning rather than going into irrigation on too large a 
scale. First, he said, prove the value of irrigation and then the 
larger developments will come. Mr. Gallagher gave parts of the 
report of the Committee on Irrigation. He told of the Michigan 
forestry method of putting down shallow wells. His description, 
however, was rather brief. 

H. H. Musselman, head of the department of agricultural engi- 
neering, Michigan State College, in commenting on Mr. Gallagher's 
remarks, felt that while there are quite a number of rivers and 
small streams from which water could be had for irrigation pur- 
poses, yet there was a very considerable possible development of 
irrigation in Michigan from shallow wells which should not be 
neglected. 

This particular meeting lasted until after five o'clock, consider- 
able discussion of developing the electric load and particularly the 
cooking load coming at the end of the papers. Several told of 
difficulties they had had in connection with the development of the 
electric load in the home. There was a general feeling that the 
electric load in the home will not just grow like Topsy, but that 
it must be intelligently but conservatively promoted and then care- 
fully followed up. Getting an electric range into the average home 
is only the beginning. If real progress in the electrification of the 
farm home is to be made, there must be definite follow-up pro- 
grams. From the discussion it was apparent that many mistakes 
had been made in the development a uses of electricity in agri- 
culture, but it was felt that a study of those errors would be of 
great value in preventing their repetition. 

At the next session of the Rural Electric Division, J. P. Schaen- 
zer, agricultural and irrigation engineer of the National Power 
Survey (Federal Power Commission), told of his work in endeavor- 
ing to compile data in regard to the future uses of electricity in 
agriculture. He gave the object of the power survey as (1) procur- 
ing information concerning power resources; (2) markets for 
power, including industry, domestic, commercial, railroads, and 
tural; (3) future uses and possibilities; (4) a study of non-users 
of electric power. Concerning Mr. Schaenzer’s work in connection 
with the rural phase, he stated that he would proceed by securing 
all possible data from all available sources for compilation and 
study and asked the hearty cooperation of all those interested in 
farm electrification work. 

George W. Kable told of the rural electric survey which was 
a phase of the federal farm housing survey. He hoped that the 
work, which was cut off so unexpectedly by the shifting of relief 
funds, might be continued to completion. Mr. Kable stated that 
such was the case in a number of states. He felt that the data 
secured would result in making available a greater amount of 
knowledge in regard to farm electrification in the United States. 
He thought that it might in some cases constitute a basis for a 
public works program or relief measures. As an example, in North 
Carolina Mr. Weaver surveyed three counties and then built two 
tural lines with c wa funds for further study. In one county, 
relief labor cut over three times as many poles as was needed for 
their line construction. The additional poles were traded or sold 
for other line materials. Mr. Kable hoped that in some localities 
PW A funds might be used in rural electric development programs. 

R. W. Trullinger, senior agricultural engineer, Office of the 
Experiment Stations, U. S. Department of Agriculture, gave a brief 
talk concerning possible farm electrification on federal reclamation 
Projects. He felt that it was difficult to tell what part electricity 
may have in some of these developments, some of which would 
of necessity be concerned with large acreages per farm. He thought 
that the agricultural engineering group should withhold judgment 
concerning these developments but be ready to be of any possible 
assistance when needed. 

G. W. McCuen, the incoming president of the Society, said that 
electricity will do more for agriculture and the farm home than 
any other development of the past generation. 

Arthur Huntington, outgoing president of the Society, closed 
the session with an account of some of the early history of rural 
electrification in Iowa, at which time very little was done to assist 
the farmer and his wife in their use of electricity. Many of these 
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early attempts were not successful. He stated that the American 
Society of Agricultural Engineers has been very active in sponsoring 
studies in farm electrification and has secured a lot of basic data. 
He felt that the agricultural engineers should study all factors in 
connection with the farm electrification problem and try to deter- 
mine how each factor would affect each individual situation, even 
though some of them might be outside of the field of agriculture. 
Mr. Huntington said that there is considerable data assembled but 
that much of it has not been put in good form and analyzed so as 
to be of value. This, he thought, should be done at once. He felt 
also that it was possible to have development proceed too fast, that 
it would often be much better to proceed more slowly. He stressed 
the need of studying our failures in connection with our attempts 
to develop economic uses of electricity on the farm and in the 
farm home. 

The session closed with the feeling that a very profitable time 
had been spent and that farm electrification was perhaps moving 
ahead slowly, but on a better and broader foundation which would 
be of distinct value as times improved. 

At the next session of the Rural Electric Division, F. B. Wright, 
assistant professor of agricultural engineering, Cornell University, 
told of rural electric courses for high school teachers. Their courses 
have developed a great deal of interest in the teaching in the 
schools of the applications of electricity to agriculture. 

The report of the Committee on Soil Heating was presented 
by the writer, in the absence of the chairman, H. L. Garver. 

George A. Rietz, in charge of rural electrification activity for 
the General Electric Company, gave a talk on research and new 
applications in farm electrification. He stated that electricity will 
find many new uses on farms; that it will do a great deal toward 
eliminating noise and odors; that it is cleaner and competes with 
gas and oil in cooking; that it has greater flexibility and better 
control. He felt that the extension of electricity in agriculture 
depends considerably on larger volumes which produce lower rates ; 
and that the lower cost of extensions was another very important 
item. He stressed the need of a study of small electric tractors. 
He stated that electrical energy is universal in its application, and 
that the General Electric Company employed five hundred power 
research men, allowing them to work in almost any field in which 
electricity was used. One can never tell when their findings will 
have application to agriculture or to industry. The company has 
a strong engineering development group whose business it is to 
take new knowledge and mold it into usable form for practical 
life. Mr. Rietz felt that there was a real future in light uses, such 
as plant growth, insect control, ultra-violet light for health and 
vigor and milk treatment, the X-ray, for bulbs -nd seeds and new 
plant life, and the infra-red for heat applications. He stated that 
his company had sold about three-fourths of a million feet of soil- 
heating cable. He thought that about one million feet was in 
actual use. He mentioned poultry floor-heating studies, 250-watt 
lamps used in the California orange orchards, and the electric 
fence. He stated that he saw the electrical pasteurization of milk 
only two weeks before and that it was approved by the health 
authorities. He felt that drying and dehydrating was coming. Mr. 
Rietz stated that his company was trying to reduce the cost of 
distribution of electricity; that they were working on two possible 
methods that looked promising. He told of the fish worm method 
as applied to strawberry beds. He felt that more information should 
be gotten out for the farm and town in connection with economic 
uses of electricity. Advertising, the agricultural colleges, the 
CREA groups, the utilities groups, the radio, and the development 
of high school courses were mentioned as important agencies in the 
distributions of knowledge along these lines. 

In the discussion that followed, it was found that there was 
a serious need for standardization as developments come; that 
greater volume would produce lower prices and broader uses of 
electricity in agriculture. ; 

R. L. Perry, assistant agricultural engineer, California Agricul- 
tural Experiment Station, gave a report of studies of towers for 
milk cooling on dairy farms for California conditions where the 
water supply was limited. > a 

Following the meeting, this writer had the privilege of visiting 
a number of well-electrified farms in the territory of the Detroit 
Edison Company. I saw excellent examples of the use of elec- 
tricity on dairy farms, general farms, and greenhouses and outside 
plots, and also a very fine example of an electric garden tractor, 
the cost of which was rather high, but the owner was more than 
satished with the equipment, which was capable of cultivating be- 
tween 17 and 18 acres from a central trolley system operating 
150 ft on each side of the trolley. Hotbeds were proving very 
satisfactory. In the greenhouse the Puget Sound Power and Light 
Company soil sterilization system was being used in a double unit 
for sterilizing flats. They had a soil-mixing machine. They found 
that it paid to precool flowers, for which purpose they installed 
extra refrigerating equipment in an old ice cooler. I saw excellent 
examples of hay hoists, feed grinding and storage, and silo filling. 
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Cooperation with the TVA 


N THE NEWS NOTE elsewhere in this issue, men- 
tioning a preliminary conference among representatives 
of the American Society of Agricultural Engineers and 

of the Tennessee Valley Authority, is more significant than 
may appear. Assuming that the joint contact committee is 
formed and functions as intended, it means that TVA will 
be able to draw quickly and efficiently on all the resources 
of organized agricultural engineering. 

It is no aspersion on the TVA, but rather inherent in 
its character as a large-scale laboratory, that it is groping 
its way into territory largely unexplored. The rapidity with 
which it can make its experiments, reduce the number of 
errors, and reach valuable findings, must depend on the 
extent to which it can tap every resource of established 
data and expert judgment. In the realm of agricultural 
engineering—and agricultural enginee-ing is woven all 
through the project—a quarter-century of organization by 
the ASAE has made data and judgment promptly accessible. 
Traced to its end-product of national progress and general 
benefit, it forms a fruition of the social objective which has 
been one of the motives in the Society since the first vision 
of its founders. 

While the contact committee is not in purpose an em- 
apa agency, it seems obvious that if and when special- 

y qualified talent may be needed by the TVA, the organiza- 

tion of the ASAE and the acquaintance among its member- 
ship will be most helpful in locating such talent if avail- 
able in the Society. 

This budding relationship with the TVA is but the 
latest in a series of increasing number and importance. 
Federal departments, state agencies singly and in groups, 
trade associations, and cooperative project committees have 
utilized the organization and dipped into the resources of 
the ASAE in sundry ways, always with advantage to all 
concerned. As a Society we take satisfaction in the contribu- 
tions we have been able to make through cooperative con- 
tacts, and stand ready with further cooperation as oppor- 
tunity may offer. 
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For Research in Rubber Traction 


AST FEBRUARY these columns carried a suggestion 

that there was need for “some studies—something 

approaching pure research—of the soft rubber tire as 

a traction device.” Thus far it has not come to our notice 

that any such study as then proposed has begun. In the 

meantime our conviction has grown that something of the 
sort should be done. 

Such study should do for the rubber tire what J. W. 
Randolph did for the steel wheel and lug in his investiga- 
tions at Alabama a decade or so ago; something akin to 
what M. L. Nichols has been doing for the ultimate benefit 
of tillage member design. It seems likely that considerable 
of the methods used and fundamental soil knowledge 
developed by these men might be borrowed to expedite the 
study of rubber traction. 

On the highway the tire has worked on a surface almost 
perfectly hard and smooth; at least such is the ideal toward 
which highways have developed. From the standpoint of 
the tire, much of the business of farming is to make its 
footing soft, and often far from smooth. It does not work 
on a plane, but in a solid, albeit at times more plastic than 
solid. Surely it would seem that if the men who know 
rubber tires and those who know soils should get together 
to map out the fundamentals of rubber traction, it would 
pay handsomely in greater efficiency and more rapid de- 
velopment. 

Eventually we may expect tractors and implements real- 
ly designed to run on rubber tires. Before the farm equip- 
ment industry goes to the vast expense of redesigning to 
fit the tire, it should have reasonable assurance that the 
tire has been designed to fit the soil. The design of ma- 
chines to fit present tires would be little less of a makeshift 
than has been the design of tires to fit present machines. 
It should not be necessary for rubber to repeat the history 
of the steel plow, going through a century of empiricism 
before its proportions were defined or its action understood. 


Misuse of the Term “Labor” 


To the Secretary of ASAE: 


N AGRICULTURAL engineering literature and in farm 
management literature dealing with the expenditure of 
labor, power, and machinery in agricultural production, 

the terms “horse labor” and “tractor labor” are used by 
some writers. There are some objections, as stated below, 
to the use of the word “labor” in this sense. 

Since the agricultural engineer is a specialist in the utili- 
zation of farm machinery and farm power, the chief pur- 
pose of which is to modify labor requirements in agricul- 
tural production, it would seem appropriate for the Amer- 
ican Society of Agricultural Engineers to adopt a standard 
nomenclature in regard to the use of the word “‘labor.” 
This would also have to be approved by farm management 
specialists before it could really be standardized. I am sug- 
gesting the following standard nomenclature: 

In agricultural engineering literature the word “labor” 
should always mean human labor. Such terms as “horse 
labor” or “tractor labor” should not be used. “Man-hour” 
is a unit of labor, but “horse-hour” and “‘tractor-hour’’ are 
units of power, not labor. 

Reasons for adopting this standard may be stated as 
follows: 

1 Clear thinking regarding problems of utilization of 
labor, power, and machinery in agricultural product'on 1s 
promoted by distinct classification of expenditures under 
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the three headings: Labor, power, and machinery. Lack of 
specific terms or careless use of terms leads to inaccuracy of 
classification and to confusion of thought. 

2 In common parlance and in general cost accounting 
the word “labor” has a specific meaning—human labor. 
It is only in the agricultural field that a practice has grown 
up of giving the word a more general and therefore less 
specific meaning by applying it not only to the efforts of 
human beings but also to the efforts of work animals and 
tractors that are used for farm power. 

3 It is rather uncomplimentary to labor to place it in 
the same category and under the same word as applied to 
the efforts of lower animals and inanimate motors. 

If you think that this suggestion is of sufficient impor- 
tance and that the Society might appropriately act upon it, 
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I would suggest that you refer the matter to the proper 
committee or handle it in whatever way is suitable. 


CLAUDE K. SHEDD 
Agricultural engineer 
Bureau of Agricultural Engineering 
U. S. Department of Agriculture 


(The foregoing recommendation of Mr. Shedd for the adoption 
by A.S.A.E. of a standard nomenclature to express units of power 
is presented here, not so much as a matter of general interest, but 
more especially to encourage agricultural engineers to comment on 
Mr. Shedd’s recommendation for a standard nomenclature. If the 
idea seems to meet with general approval of A.S.A.E. members, the 
proposal will be presented to the Standards Committee of the 
Society, and eventually to the membership as a whole for approval. 
The farm managers group will doubtless be asked also to consider 
taking similar action.—Editor) 


A review of current literature by R. W. TRULLINGER, senior agricultural 
engineer, Office of Experiment Stations, U. S. Department of Agriculture. 
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NEBRASKA TRACTOR TESTS, 1920-1933. Nebraska Sta. Bul. 
285 (1934), pp. 32, fig. 1. This bulletin summarizes the results 
of 80 tractor tests and include: data on all tractors reported by 
their manufacturers as on the tnarket January 1, 1934. 


Mitk House AND COOLING TANK CONSTRUCTION, C. H. 
Jefferson and G. M. Trout. Michigan Sta. Quart. Bul., 16 (1933), 
No. 2, pp. 88-94, figs. 5. Practical information is given on the 
construction of a milk house and cooling tank, together with 
working drawings and a bill of materials. 


PEN BARN AND MILKING Rooo, C. H. Jefferson. Michigan 
Sta. Quart. Bul., 16 (1933), No. 2, pp. 84-88, figs. 4. Practical 
information is given on the pen barn and milking room, accom- 
panied by plan drawings. 


AGRICULTURAL ENGINEERING INVESTIGATIONS AT THE ILLINOIS 
STATION. Illinois Sta. Rpt. 1933, pp. 108, 199-214, fig. 1. The 
progress results are presented of draft of horses, rural electrifica- 
tion, sewage disposal, tractor lubrication, cost of tractor mainte- 
nance, plowing equipment for corn borer control, terracing, grain 
harvesting, artificial hay curing, stationary spray plants, and swine 
and poultry structures. 


AN INVESTIGATION OF THE PERFORMANCE CHARACTERISTICS 
OF REINFORCED BRICK MASONRY SLABS: II. A COMPARISON 
OF THE PERFORMANCE CHARACTERISTICS OF REINFORCED BRICK 
MASONRY SLABS AND REINFORCED CONCRETE SLABS, J. W. 
Whittemore and P. S$. Dear. Va. Polytech. Inst., Engin. Expt. 
Sta. Bul. 15 (1933), pp. 45, figs. 11. The investigations reported 
in this bulletin were intended as a continuation of studies pre- 
viously reported. In order to substantiate further the conclusions 
of the previous studies, tests were made on four reinforced con- 
crete slabs having the same size, type of reinforcement, percentage 
of steel, and effective depth as possessed by the slabs of reinforced 
brick masonry previously tested. This made possible a compari- 
son of the various performance characteristics of the reinforced 
brick masonry and the reinforced concrete slabs. 

It was found that over ranges of loading well past design 
loads, the slabs of both types of construction perform like ho- 
mogeneous beams in that all relations of load and moment to 
deflection and stress are linear. The slabs of both types of con- 
Struction possess ample stiffness even well above design loads. 
From the viewpoint of induced stresses, both types of construction 
exhibit very ample safety factors when reinforced concrete theory 
is used as the basis of design. The various performance charac- 
teristics of both types of construction are strikingly similar and 
in very close agreement throughout the entire range of loading. 

e formulas of reinforced concrete design are adaptable and 
applicable to the design of reinforced brick masonry slabs. 


AGRICULTURAL ENGINEERING INVESTIGATIONS BY THE De- 
PARTMENT OF AGRICULTURE. U. S. Dept. Agr., Rpt. Sec. Agr., 
1933, pp. 79, 80, 84, 85. A brief account is given of the scope 
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and progress of investigations in soil erosion control at 10 region- 
al erosion stations, in irrigation and drainage, and in cotton 
ginning and farm machinery. 


INFLUENCE OF TETRAETHYL LEAD ON KNOCK RATING, L. E. 
Hebl and T. B. Rendel. Jour. Inst. Petroleum Technol., 18 
(1932), No. 101, pp. 187-196, figs. 5. Tests with several dif- 
ferent gasolines are reported. A factor K was deduced which is 
practically a constant over a wide range of different gasolines. 

log I — log § 

Ee ieee 


log N 

in which I is the increase in the highest useful compression ratio 
of a gasoline treated with tetraethyl lead, § is the effectiveness of 
tetraethyl lead in raising the highest useful compression ratio 
of any gasoline, and N represents the number of milliliters of 
tetraethyl lead added to one United States gallon of gasoline. It 
is considered likely, therefore, that the factor K may have some 
fundamental significance in the relationship between highest use- 
ful compression ratio and lead susceptibility. 


RESEARCHES ON THE INTERNAL-COMBUSTION ENGINE, C. F. 
Taylor. Mech. Engin. (New York), 55 (1933), No. 11, pp. 689- 
691, figs. 5. The equipment and projects of the internal-combus- 


tion-engine laboratory at the Massachusetts Institute of Technology 
are described. 


HEAT EFFECTS IN LUBRICATING FILMs, A. Kingsbury. Mech. 
Engin. (New York), 55 (1933), No. 11, pp. 685-688, figs. 3. 
An analytical statement of the mathematical theory of heat effects 
is presented, and an effort made to verify the theory experiment- 
ally is described. A specially designed tapered-plug viscometer 
is described and illustrated, and the results of experiments with 
mineral oil and olive oil are reported. These apparently verify 
the theory approximately. 


COMPARISON BETWEEN FRICTION AND CONICAL ROLLER BEAR- 
INGS FOR FARM WAGONS (trans. title), G. Bouckaert and C. Dricot. 
Bul. Inst. Agron. et Stas. Rech. Gembloux, 2 (1933), No. 1, pp. 
74-97, figs. 16; Dutch, Ger., Eng. abs., pp. 93-97. Tests con- 
ducted at the Gembloux Agricultural Experiment Station are 
reported. 

In experiments on stone pavement and macadam it was found 
that the reduction in power and draft of wagons due to roller 
bearings diminished as the grade increased, but increased with 
the load for a given grade. The mean reduction of the coefficient 
of traction due to roller bearings was 31.16 per cent on stone 
pavement and 28.68 per cent on macadam. On pavements with 
poor surfaces the coefficient of traction increased 17.19 per cent 
with plain axles and 14.36 per cent with roller bearings. The 
coefficient of traction was higher on macadam than on stone 
pavement. 

Starting draft trials made on the same roads showed that with 
roller bearings the draft was practically (Continued on page 369) 
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The Agricultural Engineer — His Field of Activity and Opportunity 


By James B. Stere 


Student in Agricultural Engineering, Pennsylvania State College 


CANNING the history of the American 

Society of Agricultural Engineers, we 

find that the original thought in the 
minds of the founders seems to have been 
an organization to serve primarily the par- 
ticular interest of college teachers. From 
this we can see that the first demand for 
agricultural engineers was in the colleges 
or universities for instructors in service 
courses to undergraduate agricultural stu- 
dents. 

In December 1907 the Society was form- 
ally organized. Not long after this date the 
original idea appears to have given way to 
that of encouraging closer contact, under- 
standing, and cooperation between agricul- 
tural engineers in college and industry. 

The commercial and industrial engineers 
contributed generously to the progress of 
the Society. The college engineers were 
limited in number until some of the leaders 
in this field saw that the educational efforts 
should not be limited to service courses, 
but that effort should be made to train 
men in the fundamental physical sciences, 
as well as applied engineering courses, in 
order that engineers so trained might render 
a technical service to agriculture. 

Iowa State College graduated its first 
three agricultural engineers in 1910. It 
might be of interest to note that one of 
these men is head of a division in the 
Bureau of Agricultural Engineering, U. S. 
Department of Agriculture; one is head of 
a department of agricultural engineering at 
a state institution, and the other is in com- 
mercial work. 

As activities of the agricultural engineer 
became more diversified, the Society grew. 
and it was found that the organization of 
specialized groups, or divisions, was neces- 
sary to accommodate the interests of its 
members. In 1920 the Land Reclamation 
Division and the College Division were 
organized. The Power and Machinery Divi- 
sion and the Structures Division were or- 
ganized soon thereafter. In 1925 the Rural 
Electric Division was organized. The scope 
of agricultural engineering has oftentimes 
been set forth by considering it under the 
above headings. This is true but by no 
means inclusive. 

A study of twenty-eight colleges and uni- 
versities pointed out that possibly the agri- 
cultural engineer may generally be classified 
as (1) the agricultural student, majoring 
in agricultural engineering, (2) the civil. 
electrical, mechanical, and other engineers 
entering the agricultural engineering field. 
and (3) the student taking the required 
agricultural engineering curriculum. Let us 
consider a broad and logical definition that 
has recently been given by the Bureau of 
Agricultural Engineering, U. S. Department 
of Agriculture: “An agricultural engineer 
is one who is equipped by education and 
experience to applv the principles of engi- 
neering to the conditions, requirements, and 
obiectives of agriculture.” After analyzing 
this definition, we feel safe in excluding the 


first two classifications from this paper, but 
not to disregard them. 

We find that fifteen out of the twenty- 
eight institutions included in this study of- 
fer a degree and have available information 
as to the whereabouts and types of positions 
of their agricultural engineering graduates. 
Listing these institutions alphabetically we 
have as follows: University of California, 
University of Idaho, Iowa State Col- 
lege, Kansas State College, Michigan 
State College, University: of Missouri, Uni- 
versity of Nebraska, North Dakota Agricul- 
tural College, Ohio State University, Ore- 
gon State Agricultural College, Pennsyl- 
vania State College, Purdue University, 
South Dakota State College, Rutgers Uni- 
versity, and Virginia Polytechnic Institute. 
Mos: of the agricultural engineering degrees 
have been given by these institutions. To 
1933 inclusive, 592 men have graduated 
in agricultural engineering from these insti- 
tutions. Eighty-eight of these men have 
died or their whereabouts and types of posi- 
tion are unknown. The remaining 504 are 
distributed in the following manner: 108, 
of 21.4 per cent, are in college and experi- 
ment station work; 128, or 25.4 per cent, 
are in commercial work; 98, or 19.4 per 
cent, are in federal service; 61, or 12.1 per 
cent, are farming; 26, or 5.2 per cent, are 
in public schools, and 83, or 16.5 per cent, 
are classified as miscellaneous. 

College and experiment station work may 
be subclassified as county agent, extension, 
instruction, research, and miscellaneous. The 
information collected was not specific 
enough to allow us to say what percentage 
is found under these subclassifications, but 
it did show that these classifications exist. 


Instruction under college and exper:ment 
station may also be subdivided as those 
teaching in agricultural engineering and 
those teaching such courses as mathematics, 
marketing, forest service, and radio. Those 
in teaching and in research in agricultural 
engineering may specialize in power and 
machinery, reclamation, structures, and clec. 
trification. Miscellaneous positions such as 
purchasing agent, campus engineer, and the 
like indicate other college departments 
supervised by agricultural engineers. 

Commercial work may be subdivided as 
follows: Development, design, experimen- 
tal, management, advertising, sales, and mis- 
cellaneous. These may also branch into the 
specialized fields of power and machinery. 
reclamation, structures, and electrification. 

Government service is found to be sub- 
classified in the same manner. Reclamation 
subdivides as drainage, erosion control, and 
irrigation. Power and machinery, structures. 
extension, and electrification may also be 
subclassified. 

Under farming we find managers and 
owner-operators as the two major classifica- 
tions. The vocational schools offer fields 
which may combine athletic coaching with 
the teaching of farm mechanics. 

It is very interesting to note the mis- 
cellaneous types of positions filled by some 
agricultural engineers: Bankers, contractors. 
insurance men, missionaries, ministers, sani- 
tary engineers, and consulting eng‘neers 
constitute the majority of this class. Con- 
sulting engineers should, no doubt, be a 
main classification such as college and ex: 
periment station, commercial, government 
service and the (Continued on page 368) 
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N SEPTEMBER 6 and 7, with some 
activity continuing into the eighth, 
occurred a conference between repre- 
sentatives of the American Society of Agri- 
cultural Engineers and of the Tennessee 
Valley Authority. The principal place of 
meeting was the new engineering building 
of the University of Tennessee, at Knox- 
ville. Attending in behalf of the Society 
were Leonard J. Fletcher, chairman of the 
group; G: W. McCuen, president of the 
Society; Geo. W. Kable, senior designing 
engineer of the T.V.A.; L. A. Jones of the 
US.D.A. Bureau of Agricultural Engineer- 
ing; C. E. Seitz of Virginia Polytechnic 
Institute; J. B. Kelley of the University of 
Kentucky; R. C. Miller of Ohio State Uni- 
versity, and I. P. Blauser, vice-chairman of 
the A.S.A.E. Rural Electric Division. 

On the T.V.A. side attendance was ar- 
ranged by W. R. Woolrich, chief of the 
industry division, who himself was pres- 
ent throughout. Other T.V.A. men attend- 
ing for varying amounts of time, as the 
scope of subject matter dictated, included 
J. C. McAmis, chief of the agricultural 
division, and his assistant, W. M. Landees; 
H. A. Morgan, one of the three T.V.A. 
directors; Dr. Curtiss, in charge of fertilizer 
investigations ; and J. P. Ferris of the indus- 
trial division. Other T.V.A. men, notably 
some connected with projects at Norris, 
attended more briefly. 

Dean Chas. E. Ferris, dean of the engi- 
neering college at the University of Ten- 
nessee, was present during part of the con- 
ference and addressed the group. 


The purpose of the conference was to pro- 
mote effective cooperation between the 
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A.S.A.E. Confers with T.V.A. 


Society and the T.V.A., and especially to 
devise means for the latter to draw on the 
technical information, expert judgment, and 
personnel represented in the Society. Most 
of the time was applied to becoming thor- 
oughly acquainted, not in a personal sense, 
but as regards the objectives and problems 
of the T.V.A. and the subject matter and 
talent of the A.S.A.E. It was planned to 
set up a contact committee having for its 
general chairman Mr. Kable as representa- 
tive of both organizations, and A.S.A.E. 
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members for the several phases of agricul- 
tural engineering technology. 

The personnel of the A.S.A.E. group on 
this committee, as appointed by President 
McCuen, consists of Leonard J. Fletcher 
(chairman), representing farm power and 
machinery; M. L. Nichols, representing 
farm electrification; R. C. Miller, repre- 
senting farm structures, and L. A. Jones, 
representing soil erosion control and other 


phases of land reclamation. Through this . 


clearing committee any inquiries or com- 
munications arising in the T.V.A. will be 
handled either directly by the committee 
members, or by reference to other members 
specifically qualified. . 


A.S.A.E. Power and Machinery Program 


HE Power and Machinery Division of 

American Society of Agricultural Engi- 

neers will present a technical program 
at The Stevens, Chicago, December 3 and 4. 
This meeting, as previously announced, will 
be in the nature of a cooperative meeting 
with the tractor and industrial equipment 
group of the Society of Automotive Engi- 
neers. Those in charge of arranging the 
program of both groups are collaborating 
in this preparation, and there is every as- 
surance that the program will be of great 
interest to engineers in the tractor and farm 
machinery industry. The s A E program will 
be presented at the same place on December 
5 and 6. 

Division Chairman A. W. Lavers has 
announced the following as the téntative 
program for the ASAE Power and Ma- 
chinery Division: 

The forenoon program of Monday, De- 
cember 3, will consist of two papers, one 
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(Standing, left to right) Wallace Robert, TVA agricultural division; Mack Tucker and 
Max Toole, Tv A tests, and (extreme right) H. T. Hendrix, agricultural engineer, Univer- 
sity of Tennessee. (Seated, left to right) P. D. Rogers and Robt. La Forge (rear), TV A 
tests; W. M. Landess, T v A agricultural division; John P. Ferris, industry division; G. W. 
McCuen, president ASAE; L. A. Jones, chairman, ASAE Land Reclamation Division; 
C. E. Ferris, dean of engineering, University of Tennessee; W. R. Woolrich, chief, Tv A 
industry division; Geo. W. Kable, chief designing engineer, TVA industry division; 
Leonard J. Fletcher, chairman, A$ A E committee on relations with Tv A; C. E. Seitz, past- 
President As AE; I. P. Blauser, vice-chairman, A S AE Rural Electric Division; R. C. Miller, 
agricultural engineer, Ohio State University; and J. B. Kelley, agricultural engineer, 
University of Kentucky 


on testing methods in the manufacture of 
farm tractor and implement wheels by Col. 
O. B. Zimmerman, consulting agricultural 
and mechanical engineer, and another on 
the effects of the diameter on the per- 
formance of tractor drivewheels by E. G. 
McKibben, associate professor of agricul- 
tural engineering, Iowa State College. 

The afternoon program of the same day 
will be devoted exclusively to 1934 devel- 
opments in the application of pneumatic 
rubber tires to tractors and other farm 
equipment. One of the features of this 
program will be a report of a question- 
naire survey among several thousand farm 
users of rubber-tired equipment, to be pre- 
sented by C. W. Smith, agricultural engi- 
neer, University of Nebraska, as a contribu- 
tion of the ASAE Committee on Agricul- 
tural Wheel Equipment. Reports on indi- 
vidual research studies this past year on 
rubber-tire applications will be made by 
I. D. Mayer, agricultural engineer, Purdue 
University, on experience with rubber tires 
on a combine; by F. J. Zink, agricultural 
engineer, Kansas State College, on the use 
of rubber-tired tractors on listed crop 
ridges; and by A. W. Clyde, agricultural 
engineer, Pennsylvania State College, whose 
subject will be announced later. The session 
will close with an address by one of the 
leaders of the farm equipment industry on 
the future of the rubber-tired tractor. 

The forenoon program of Tuesday, De- 
cember 4, will feature two papers—one a 
study of power requirements and efficiency 
of grain threshers, by G. W. McCuen, pro- 
fessor of agricultural engineering, and E. A. 
Silver, research agricultural engineer, Ohio 
State University, and another dealing with 
the geld for small combines by W. M. 
Hurst, associate agricultural engineer, 
USDA Bureau of Agricultural Engineering. 
Frank N. G. Kranick, of the J. I. Case 
Company, will lead the general discussion 
of these two papers. 

The afternoon program of the same day 
will feature a symposium on terracing ma- 
chinery, which is of outstanding interest at 
this time to engineers in the Land Reclama- 
tion Division, as well as in the Power and 
Machinery Division. Engineers of both 
groups will participate in the presentation 
and discussion of this subject. At this ses- 
sion also a paper will be presented by D. C. 
Sprague, agricultural engineer, Pennsylvania 
State College, on studies of the adaptation 
of seeder and cultivator equipment to the 
one-plow tractor for market gardening. 
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Farm Structures Division 
Program 


HE Farm Structures Division of the 

American Society of Agricultural Engi- 

neers will vresent a technical program 
at a meeting to be held at The Stevens, 
Chicago, December 3 and 4. This meeting 
will parallel that of another ASAE divi- 
sion, namely, the Power and Machinery 
Division. ’ 

It is planned to feature four topics of 
timely interest and importance to agricul- 
tural engineers whose activities are allied 
chiefly to the work of the Structures Divi- 
sion. There are at present four topics to 
which special attention will be given: (1) 
grain storage, (2) rural housing, (3) co- 
operative farm building plan service, and 
(4) the responsibilities of extension agricul- 
tural engineers in present-day farm struc- 
tures problems. 

There is widespread interest just now in 
the extension of the plans in operation this 
year to loan money on corn that is stored 
and sealed on the farm. Structures engi- 
neers in grain-growing states are faced with 
problems in the economical design and con- 
struction of storage buildings to meet re- 
quirements for storing corn and other grain 
to be sealed on the farm, which problems 
will involve not only the protection of such 
products from weather and rodents, but also 
to assure its not being removed without 
permission. The problem also involves pos- 
sible treatment for weevil control. 

The subject of rural housing received at- 
tention by the structures engineers at their 
sessions during the 28th annual meeting of 
the ASAE at Detroit in June. It is planned 
to continue these discussions, giving special 
attention to the federal housing act and also 
the homestead rehabilitation program. 

The cooperative farm building plan ser- 
vice, in spite of the obstacles that have had 
to be surmounted, is proving its worth and 
feasibility ,but still requires much construc- 
tive thought and cooperative effort on the 
part of agricultural engineers to fulfill the 
promise which this effort holds in connec- 
tion with farm building progress. 

In view of the much wider attention that 
has been given to farm structures problems 
in recent years, this coming meeting of the 
Farm Structures Division of the Society 
promises to be one of outstanding interest 
and importance to all who are either direct- 
ly or indirectly interested in structures prob- 
lems, from both the engineering and eco- 
nomic aspects. 


Personals 


Harold T. Barr, agricultural engineer, 
Louisiana Agricultural Experiment Station, 
is author of Bulletin No. 263, entitled 
“Corn and Soy Bean Production,” dealing 
with the engineering aspects of the subject, 
recently issued by that institution. 


Deane G. Carter, professor of agricul- 
tural engineering and head of the depart- 
ment, University of Arkansas, is author of 
Bulletin No. 306, entitled “Arkansas Farm 
House Planning,” recently issued by that 
institution. 


G. M. Clarke of the agricultural engi- 
neering staff at the University of Georgia 
has been granted a year’s leave of absence 
to serve as agricultural engineer with the 
Soil Erosion Service, U. S. Department of 
the Interior. Mr. Clarke will have charge 
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of the purchase of all field equipment for 
the various SES projects, with headquarters 
at Washington, D. C. 


A. M. Goodman, agricultural engineer, 
Cornell University, is one of the authors of 
Bulletin No. 286, entitled ‘The Common, 
or Air-Cooled, Apple Storage, and Its Man- 
agement,” recently issued by that institution. 


E. R. Gross and H. E. Besley, agricultural 
engineers, New Jersey Agricultural Experi- 
ment Station, are the joint authors of Cir- 
cular 318, entitled “The New Jersey Multi- 
ple Unit Laying House,” recently issued by 
that station. 


O. W. Israelsen, irrigation and drainage 
engineer, Utah Agricultural Experiment 
Station, is one of the authors of circular 
No. 106, entitled “Seepage of Groundwater 
and Its Relation to Alkali Accumulation,” 
recently issued by that institution. 

Albert V. Krewatch has recently received 
a permanent appointment as assistant in 
agricultural engineering, extension service, 
University of Maryland, College Park. He 
was formerly electrical engineer on the 
National Rural Electric Project. 


New ASAE Members 


Robert Lamar Green, assistant agricul- 
tural engineer, Soil Erosion Service, U. S. 
Department of the Interior. (Mail) 370 
S. Lumpkin, Athens, Ga. 


J]. C. Oglesbee, Jr., district farm super- 
visor, Rural Rehabilitation Division, Rich- 
mond County E.R.A., 708 Telfair St., Au- 
gusta, Ga. 


Norman L. Palmer, assistant agricultural 
engineer, Soil Erosion Service, U. S. Depart- 
ment of the Interior. (Mail) Box 71, 
Meridian, Miss. 


F. W., Peikert, assistant professor, depart- 
ment of agricultural engineering, Univer- 
sity of Georgia, Athens, Ga. 

Harold J. Shold, senior erosion engineer, 


State of Iowa Emergency Conservation 
Work. (Mail) Solon, Iowa. 


Applicants for Membership 


The following 1s a list of applicants for mem- 
bership in the American Society of Agricultural 
Engineers received since the publication of the 
September issue of AGRICULTURAL ENGINEERING. 
Members of the Society are urged to send 
information relative to applicants for consid- 
eration of the Council prior to election. 


Charles T. Bridgman, research fellow 
(rural structures), agricultural engineering 
department, Iowa State College, Ames, 
Iowa. 

Arthur T. Mosher, assistant in agricul- 
tural engineering, Allahabad Agricultural 
Institute, Allahabad, India. 


J. H. Nicholson, district erosion engineer, 
Tennessee Valley Authority. (Mail) TVA 
Building, LaFollette, Tenn. 


Chester Y. Vilmont, senior engineer, 
Iowa Emergency Conservation Work, Camp 
DPE-77, Johnston, Iowa. 


M. F. Visser, professor, Agricultural 
University; and director, Agricultural Im- 
plement Research Station, Wageningen, The 
Netherlands. 


H. D. White, farm mechanics instructor, 
Abraham Baldwin Agricultural College, 
Tifton, Ga. 


James Donald White, assistant agricul- 


tural engineer, Soil Erosion Service, U. S. 
Department of the Interior, Athens, Ga. 
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Col. Zimmerman Honored 


OL. O. B. ZIMMERMAN, consulting 

agricultural and mechanical engineer, 

and a past-president of ASAE, was 
signally honored at a meeting on October 2 
of the Mid West Section of the Society of 
Automotive Engineers, held at the Hamilton 
Club, Chicago. At this meeting Col. Zim- 
merman was the guest of honor, and for 
distinguished service in the field of auto- 
motive engineering he was presented with a 
life membership in the Society of Automo- 
tive Engineers, the presentation being made 
by Delmar G. Roos, president of sA FE. Mr. 
John A. C. Warner, general manager of 
S AE, also spoke in high appreciation of Col. 
Zimmerman’s outstanding engineering rec- 
ord. 


The Agricultural Engineer 
(Continued from page 366) 


like, but so far only three of these men are 
in this type of work. 

The trend of the field as indicated by the 
employment of agricultural engineers for 
the past several years shows that govern- 
ment service employs the largest percentage 
of the men. This may be due to several 
reasons that require no discussion. It does 
show, however, that the government recog- 
nizes these men as having had training of a 
definite value. 

The progressively expanding field of agri- 
cultural engineering together with its e¢s- 
tablished activities, offers distinct opportun- 
ities for the future. 

The perfection of personnel should lead 
to the realization of our professional con- 
sciousness, the responsibilities which it car- 
ries, and the importance of the service that 
it renders to agriculture. 

It may not be amiss here to call atten- 
tion to the excellent amount of available 
material which exists in other languages 
This material has been used to an advantage 
perhaps only by a very few agricultural en- 
gineers in America. Little thought was giv- 
en in the past to the important contribu- 
tions that were made by important engi- 
neers of foreign countries; consequently a 
study of foreign languages was not deemed 
necessary but now becomes desirable. In 
this direction there is an opportunity to 
assimilate, correlate, and develop profes- 
sional literature for guidance and service ot 
the agricultural engineering profession. 


In the perfection of present equipment 
and the development of newer ideas, we 
have unlimited opportunities. There is a 
constant discovery of new principles, and 
the application of old principles to newer 
fields which demands the development of 
machinery either by redesigning existing 
equipment or devising new types to meet 
the demand of the future. 


As an illustration, the newer methods 
recently proposed in the application of 
insecticides and germicides will serve as an 
example. It has been observed that infinite- 
ly small particles in spray materials may be 
obtained for atomization, with considerably 
lesser expenditure of energy if the spray 
material possess some kinetic energy through 
the application of heat before it enters the 
spray nozzle. This simple illustration alone 
indicates the possible new fields for the 
agricultural engineer in other lines of agri- 
culture. The agricultural engineer has suc 
cessfully invaded the field of agriculture 
and has contributed much to its advance: 
ment. The future of our profession offers 
a challenge to young men of ability. 
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(Continued from page 365) 


proportional to the load, and that with plain axles the draft in- 
creased more rapidly than the load. The mean coefficients of start- 
ing with both types of bearings were greater on the pavement than 
on the macadam. 

The reduction of the coefficient of traction obtained with roller 
bearings was greater in normal rolling on both pavement and 
macadam than in starting. The differences due to condition of 
the road surface were more important in starting than in normal 

lling. 
e Field trials, while not conclusive, indicated a reduction of 
the coefficient of traction due to roller bearings. 


GuM FORMATION AND Its INHIBITION IN Moror Spirits, 
W. H. Thomas. Jour. Inst. Petroleum Technol., 18 (1932), No. 
103, pp. 350-356. This is a summary of the findings of others 
on the subject, accompanied by a bibliography of forty-five 
references. 


STUDIES ON THE TREATMENT OF BEET SUGAR FACTORY 
wastes, E. F. Eldridge and F. R. Theroux. Mich. Engin. Expt. 
Sta. Bul. 51 (1933), pp. 36, figs. 5. The results of investiga- 
tions extending over two years are reported which involved a 
study of some of the methods which could be applied to the 
treatment of the process water, which was found to contain the 
major portion of the organic matter discharged from the sugar 
beet factory. A summary of the results of work reported by 
others is also included, together with a bibliography. 

Laboratory and experimental plant studies on chemical pre- 
cipitation processes showed the minimum quantity of lime required 
for coagulation of the colloidal materials was about 600 p.p.m. 
The addition of ferric chloride even in amounts as small as 15 
to 20 p.p.m. gave much better clarification than when lime alone 
was used. The floc was much heavier and settled more rapidly, 
leaving a well-clarified supernatant liquor. The average reduction 
in biochemical oxygen demand after 30 min settling was 71 per 
cent, after 1 hr 80 per cent, and at the end of 2hr it gave prac- 
tically no further removal. The degree of biochemical oxygen 
demand removal depends upon the sucrose contei.: of the initial 
waste. With the average sugar content of about 400 to 500 p.p.m., 
a removal of from 80 to 82 per cent was obtained with about 
2hr settling. 

Experiments on the activated sludge process showed that the 
outstanding factors which are not favorable to the use of the 
process for beet-sugar-factory process water are the difficulty of 
operation resulting from the tendency of the waste to foam and 
the high cost of the equipment necessary to provide a 12 hr 
aeration period for a volume of waste twice that of the process 
water. With the equipment used in the studies, it was impossible 
to correct the foaming to the extent that it would not interfere 
with aeration. 

Experiments on the digestion of mixtures of sewage and 
process water sludges showed that process water up to approxi- 
mately 10 per cent by volume may be mixed with sewage with- 
out having any apparent effect on the digestion of the sludge. 
Mixtures containing from 14 to 53 per cent process water have 
slightly retarding effects on gas production during the initial 
periods of digestion, but within four weeks produce approximately 
the same quantity of gas as that from sewage sludge containing 
the same weight of volatile matter. For a mixture containing as 
high as 70 per cent process water the digestion action is very 
seriously retarded. 

It is considered evident from these results that sugar beet 
Process water can be added to sewage in approximately equal 
volumes without seriously affecting the digestion of the sludge. 


; SoME EXPERIMENTS ON THE RESISTANCE TO WEAR OF 
NitROGEN-HARDENED Cast IRON, J. E. Hurst. Engineering 
(London), 137 (1934), No. 3548, pp. 50, 51, fig. 1. Laboratory 
and field experiments on the resistance to wear of nitrogen- 
hardened cast iron are reported, which were arranged to study the 
behavior of these materials under wear conditions such as exist 
in internal-combustion-engine cylinders. 

All the tests were carried out on the material in the form 
of cylinder liners of the type known, as dry liners. The pro- 
cedure followed in an individual test consisted of fitting up the 
four bores of the engine with liners. In one bore a liner of one 
of the standard materials was fitted, and in the remaining three 
bores were fitted liners of the materials to be tested. The engine 
was then run under steady, approximately full-load conditions for 
a given number of revolutions. Each unit test consisted of a 
period of 40 x 106 engine revolutions. 


Four standard types of material were used in the experiments 
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as a basis of comparison with the nitrogen-hardened cast irons 
employed. These comprised (1) plain, unalloyed centrifugal cast 


iron, (2) chromium-alloy cast iron, centrifugally cast, in the as- 


cast condition, (3) chromium-alloy cast iron, centrifugally cast, 


in the hardened and tempered condition, and (4) nickel-chromium- 
alloy cast iron, centrifugally cast, hardened, and tempered to a 
Brinell hardness of from 450 to 500. 

On the basis of 30,000 miles of operation, the results were 
27,000 miles per 0.001 in of wear for the nitrogen-hardened cast 
iron and 12,125 miles per 0.001 in for the chromium-alloy cast 
iron. The chromium-alloy centrifugal cast iron gave results very 
little different from those of the unalloyed centrifugally cast 
material. 

In two road tests the resistance to wear of nitrogen-hardened 
cast iron was compared with those of chromium-alloy and nickel- 
chromium-alloy cast irons in the hardened and tempered condition. 
The tests were made in six-cylinder engines using three nitrogen- 
hardened cylinder liners in each cast. 

The results show that the differences between the wear values 
of ordinary cast iron, alloy cast irons, and hardened and tempered 
cast irons of the types experimented with, are not of a very large 
order. These results demonstrate clearly the improved resistance 
to wear under internal-combustion-engine cylinder conditions of 
cast iron surface-hardened by the nitrogen-hardening process. They 
also may be used to demonstrate the stability of the nitrogen- 
hardened surface under these same conditions. 


DESIGN AND OPERATION OF DRAINAGE PUMPING PLANTS IN 
THE UPPER Mississippi VALLEY, J. G. Sutton. U.S. Dept. Agr. 
Tech. Bul. 390 (1933), pp. 60, pls. 8, figs. 30. The results of 
a study of seventeen representative drainage pumping plants in 
the upper Mississippi Valley extending over a period of six years 
are presented, the purpose being to present technical information 
on the elements to be considered in the design of such plants, 
data for use in determining these elements in the upper Mississippi 
Valley, the selection and design of drainage pumping equipment, 
and the construction and operation of pumping plants. 

It is pointed out that a drainage pumping plant should be 
designed to pump the estimated maximum run-off rate at the 
maximum lift. In the upper Mississippi Valley, minimum lifts 
range from 0 to 9 ft, and maximum lifts range from 12 to 25 ft. 
The average lift during the low-water season for a period of 
years should be the basis for designing a low-lift pumping unit 
in a multiple-unit plant. 

The annual run-off to be pumped should be determined in 
order to estimate the annual plant factor and cost of pumping. 
The estimated average run-off pumped from districts that were 
affected by backwater from dams ranged from 16 to 35 in per 
year, and from districts not affected greatly by backwater ranged 
from 12 to 16in. The annual run-off from districts that obtained 
some gravity drainage and were not affected by backwater from 
dams was estimated as from 5 to 15 in. 

The distribution of run-off according to static lift should 
be determined in order that the plant can be designed for maxi- 
mum efficiency at the lift at which the greatest amount of pump- 
ing must be done, and that one or more units can operate efficient- 
ly at any lift. 

The required capacity for a drainage pumping plant in the 
upper Mississippi Valley, at maximum lift, in terms of average 
total run-off pumped per year and a coefficient varying with size 
of drainage area and degree of protection provided for the lands, 
may be computed as C = K; (0.22 -+ 0.006r). A formula for gen- 
eral application is C= Ki [K:-+ Ks (r—a) ]. 

In these formulas 

C= plant capacity at maximum lift, in inches depth of 
run-off for 24 hr 

K:= size and adequacy coefficient, depending upon area 
drained and adequacy of drainage 

K,= rainfall-run-off coefficient, equal to the run-off capac- 
ity for all-gravity systems draining similar areas and 
topography 

K3;= seepage coefficient, indicated by the slope of the line 
of recommended capacities 


ry =total annual run-off to be pumped, in inches depth 
over the drainage area 
a =number to be determined empirically for each partic- 


ular region 


An appendix includes data on drainage pumping plants in 
the upper Mississippi Valley in 1930. 


THE FLow OF WATER IN FLuMES, F. C. Scobey. U. S. Dept. 
Agr., Tech. Bul. 393 (1933), pp. 99, pls. 16, figs. 8. This is 
a technical treatise on flumes with particular reference to their 
carrying capacity for water. It includes an account of detailed 
field measurements and experiments and mathematical and_hy- 
draulic analyses leading to the elucida- (Continued on page 372) 
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Prescriptions 
don’t stop with medicine 


... more and more... explosives are used on a 
prescription basis 


a Vo 


ena day the conviction grows among users of explosives that no explosive 
is a patent “cure-all” for all blasting problems. 


And, although the explosives engineer is no medicine man, his training in S From t 
blasting problems is becoming more and more valuable in the practical appli- until th 
cation of explosives to blasting jobs. Each time an explosives engineer tackles B plays a 
the work, the net results seem to be “money saved and a job well done.” . inline 
The use of explosives in agriculture calls for the experience of the agricultural B pendab 
engineer in the varied problems of ditching, stumping, rock work, gully bank B proved 
blasting and soil blasting. And when the right explosive is applied by the em 
| right method, it gives a mastery of control that permits the accomplishment rs 


of exactly the job sought with safety, convenience and reasonable cost. 


Consult the Atlas representative concerning your explosives problems. He 
will prescribe to your satisfaction and profit. 


ATLAS POWDER COMPANY, WILMINGTON, DEL. 


Cable Address—Atpowco 
Everything for Blasting 


OFFICES 
Allentown, Pa. Houghton, Mich. Memphis, Tenn. Pittsburgh, Pa. Spokane, Wash. 
Boston, Mass. Joplin, Mo. New Orleans, La. Portland, Oregon St. Louis, Mo. 
Butte, Mont. Kansas City, Mo. New York, N. Y. Salt Lake City, Utah Tamaqua, Pa. 
t Denver, Colo. Knoxville, Tenn. Philadelphia, Pa. San Francisco, Calif. Wilkes-Barre, Pa. 


Los Angeles, Calif. Pittsburg, Kansas Seattle, Wash. 


Se ae air | c/a gph |, a em age Cc ge : % Siar Sh Oe aS SE: Saito oe ee re rit peu ies a i 9 NE ee Re a i hd 
ee SE as ing ey Mee ee 7 ES oO ir ae ea eG sR Se, oe > eee or 
“dk eee aie gee “ae ae en ee : 2 eee fei ee ae ee ets a: RSS! Lae ee eae al a eS i ee aa oe: leg ea ees 
Rea age! 2 ee tk ta gc! wages aie RRS ge ; RS Se a se aa Sg ere ty aL Ba au ie aaa Sng eee yO 
5 eee f 
. ig om 
C/A, 
4 . Li ee ‘ 

Bae Yi fy Pg 

BREST : /if YY, e F 3 
| 7 y ’ 

fe ae: 

Be 1 ia c N 

‘eed i YM —— ; 

’ mA yy if t, 

porn \\\ yy IT DR.JONN A. 20NES. MD ——_ ; ; 
ig % vi ¥ Uy | an peers omane ot ewe SS # ies 

y 7 ert. 
: WS A a | Gehl lhame Ban ee 

pe SE= All sha leo Brats ' . 
ae Ss \ Gee Mulan aa ge -: 

ia . \ ” * 

Br \ \ Pa ‘4 . My oa Qulhiah. eet 

hie \, iy E. ftG MQ . ae 

} _— 4 . | Weis me! 

. - Am 

“ ~ a Pht ay 
E ~ es i) Far ke 

Z es 

4 Sa 

CER 
ELIS Ne ey SRS 
© cle 
se <4 7 én ; 

+e 

Were is o,f, Bat - 

Pahl AAS 
ny aes aki ry. 
oe My LORS 

5e eis 
: SS Gee 
: | ehh 

e ie 
re rh A 

f uy Sea 

} 7 Hues 2: 
Haye 
an Wat’ 
ke Fi 
a 

t 
a. RO 

or A 
aye, 

. 

“4 
bn 
Poe 
Ne . 

% : 

Nees 6 Aga 
Bilayer i: , & 
pe ere aa 5 
a ¥ 3 
oe é 

. . ae 

‘ é a Nees 
oe i 

et gt: i : = fe 

ie if ¥ fs 
Mb oe ie 

BPS 5 % Fs " 
at te 5 f 5 
—y gt 

ay oy ‘ ae 

: os 

: et 

' Le a 
piss ~— fe 

a d a = 
eS. LO i OQ erg 
Ce , oi LEFTISSS T 
ae a gery CU T\\ | we 
ig wheat rt Hate an { Tae 3 Fay 
Sa ae > = - 
py Fl ‘ Sea G 4 A He oe 
cag oe nas A Ss Td 
yi aa ei -F Me : : : i 
Ypoeke S ->.’ ¢ eee : ae a 
Soa ta > oe \se ene , ad 
ya EL, OSLO ie 

1 ee EXPLOSIVES “Los 1 
fat oped fo} ae 
oe ee ‘ as A 
hu ah | lege 
cers a : a 
ce} a aie ‘ 
€ } i La ; q 

~ Sie) : 
Na j 
oy ae 2 
ne 4 

WY "st r 
“ enti = - 

Soupye, 7 = — 
Sires : , ; ee = . : , of 
ney pes ee eo ae sedi | ON ee Sei RC A «a I al en a i a al ce URS IR ec Re Sia 2 aca kd Neem se eee 
er eee ek ee ee Se Oe ee TE een, «Semele! alae 

ae ie Pe IR eR aig AM aN ae ea atin am Pel SLRS | MRR ac pi A. a aie BB Sh “Rare clap Rp bis by ee hs Sol sae eo y pe 

PEER Ba RS RRM Aa Pky 7 aa a ee ees re SG a RSS ie oN OS Se aa ee Gee LT Aaa ORS imam 
[AUST sl Se ae Sas a Sc ar " a >: es pee ro ee Bre: CA a ae ag “og i TSP pie: ae 
1 SOc ae ae panne a ea i. Reena ne alle Ek RC. | Sa eee meee Sy Te Beit, ee ae “Yes es ae ee PPege 
een Matt) Agere, Few Rn El oe ee eR et ate ee Cae ep teehee Ser eee ees | fs ooey er RROD Cet eee eae a at ae Ae ERR Paes ee. SF 
Meer Sie ee ee ee eae Ye : Aang eae, SS act 2 ae a 
5 rae ede Be SA ee a ae ae ee i < / ae  ak eohs ae eee te : SOE See ener ence gen Ue ee Fe ae 
niin taenrit ge ok sali a Pde ates Ne a pale fe es ee. ee a a a eee f ves oe ae ee RE eee, ee ae Vem Kee Pie 
Be eicpemes Ue ten PR ke ea, AR ‘a ac 4 oh ges. ae Ree ek Oe a ; 
a PSR Rar net Res nae er yo OS fc ee a arm, ee 8 fe. Baas as ee eee Wee: a MS ere?) et ee eS ee ak ao sages dl 


ML - 


OLTOBER 1934 


AGRICULTURAL ENGINEERING 


FROM PLOWING TO HARVESTING 


From the time plowing is begun 
until the crop is gathered in, steel 
plays a vital part. And agricultural 
implements, today, are more de. 
pendable, because experience has 
proved to manufacturers the wis- 


dom of using the newer, better 
steels. 


Agathon Alloy Steels represent 


the last word in metallurgical 


science. They reduce weight, in- 
crease strength, withstand vibra- 
tion and resist to a higher de- 
gree impact and torsional strains. 
That’s why you find them in so 
many implements—silently doing 
their part to improve perform- 
ance, lower maintenance costs and 
lengthen the useful life of mechan- 
ical equipment. 

Where fine alioys cannot be 
considered, Republic Rail Carbon 


Steel may often be used to advan- 


AGATH 
ALLOYS pe 


THEIR PART 


tage. Originally, it was railroad 
rail steel—after re-rolling, it is 
available in flats, channels, tubular 
sections and fence posts. It retains 
all its original strength (averaging 
37% stronger than ordinary steel) 
and toughness, and permits econ- 
omies in manufacturing while im- 
proving the product and making it 
more saleable. 

Write for the Agathon Alloy 
Steel Handbook and Catalog 209-B 
giving full details on Republic Rail 
Carbon Steel. 


\ 


je 


BN oy, ERS t Hee SERS aly in ak Ne et NE, Se CMR Hite. 9 : F oe ; 
pe : * 20 anaes eda i fr eR Oe eee eR se eC hae anes : ak Onhias iy = 5 
eee ee en, Pere ag ie oe tied os ‘ Me me 
ee ae ics ° Se i ies ede am sf: , 
i npeemerrns SALE PURE Oa Tes a = 
SeRTE 1S 
; " : 
a eo eee ™ . 
. 
; ye “ae om ah +5 Le ake a Pe ay a EE BOO ni A oil ; 
Re PEI a me tims tegen Rs eee é — 
a Be See BR ETS ae ee fe ll . 
4 ‘ees OS eee aT * Nese x 2 a Ps of ae - 
. wa oo abet a 7 “ 5 qg i . oe sz 
eee hire ob : si mS ae aa x a é 
es, oe ie rv wet Ww ley ‘ee fo : Li Saree 
“sige i 2 a . ; 3 ii Z. ? We gee ae a Se = 
ASRS a f ton af , a . Sieh (tate 20% 5: ae 
|) OS ee oS fee va, 1 : , mo pa gener er, 
+t ine xt ¥ A C fers oF y ec ie wit => 
RE See eee Sy RR AT eee | 
Sst: Sata i Sau Fe % A Pes 2 ge oe ¢ | 
Lee ra” RPS in ae ‘ 4 wart sy + Stee eee ce Oe Sa ae 
ates ee ce hl a ee a . 
Sarees? oY aoe aha “eed ces c, SaR at: ae ne ave +S ire 4 
CYA ee Rak pens. geige x 7): ake. 2 Oe | 
Beh... 2a a a NE gp Oe Se eae 
Be. > Ree 5 aie ah ees i SR Sa eee ; 
ae ae 4 Pia Me ee ig. ee 
EET Wee se oe PB ye ea ee Sea ae ‘ 
AR) «Sig ae oe oe sae Nae oeS 
Sort) an an ee ‘S So a ec ile nd POE ee eee ee a 
ty memes tee he ih f ea ee oe “ =e 
a “K- i ee Tk ee IN Se na ag cha ; 
cai Dn oe n OS Bete gana oa ey wit nity vinceaiell " ? cals res . * wy “+ 
tera. |) ie EE 89S ar Smet eee 
a Pe ae ae ae Rr RR 8a a NG a oo a reg ¢ 
at | i SR i TS mee ee 
(AEN) a co i OS FR eh En 4 OY Sa ae Oa gee 
ae aes i i lee ek i — 
amie” ke omy , eae ees Soa Se Os ees $ ae us a a ‘ arr | eee " “" 
a. ee ee ee ee : 
Aaa er I ee Nar eR a ORS Saree: “sete 
Et ga kl ne EE, si 2 Od tee Sp 9 PNY ne ae are Yar = 
Mies ony RP 5 SAIN gee “a we eee et Ne —— ; 
: eee it es “ee 5, Sy ity walt 0 oes _oglt a 
ca Te SMe ea : ay eral Pal 2 : Fe “i ce e 
DR ee Oe, eR, |, ae ; “ oe poe 
MSS eae Mea eh Oe ek pe \peres? 7A % Gk Ss ae GE ; 
23h hae ay aad 7 Cotas |» * rs “a Fe = 
a LAS “ae f am “4 Rik : é - é ’ 
See) s = ae as ; 
1 i Mia kteede km : By - t gists: 
i: Re a pe = ; ae . > ae ie 
ee male 4% ee ie so 
oe AAs eg 35 or. “ pce * 3 
g - i tere | So ne het 4h = — ae 
(Se a 5 ee ke 
0 ahs 1 Ro RRC ed gi Se ad _ . J oe ll ate oo ial 
BSN ANT aa aa re Bite ER Spe, ‘eee Mane oe ei 
We. Peay SPU an o* @ eee Bed a2.) EP hee 3 ae av a ra i i ws 
patie Te eMC POUR er nar ie Sag a oe fe OE = ’ 
PE ge Be do ee se Pury ais tae 
; REE NRE amare ata SM Py nr baer ON ead : 
By rh tk Oey Sees Lot Se Fle weil Oe: akg? ~ Som 
My Nees pm EE a an: wa ta fy Meee SS : 
oe a a A Rl 
5 iy. ee Sas ah pe Z | “Bid Se oo ie 
¥ iste ds ee ight ne me Eh 4 
$7 BT EN "| eee fete ai ae é 
B ait Pe ABR | ee ee i ae Pe ae. a Tir tal 
: Ms fe ey ” ee > ae ne Bee Tin, a ae 
: ys iit ny SP ce er UE aay | 
US hl As PY Meare (eh OR GEN 2 
= a; yt a eo 7. ee |) ee Se * ad eN =: 
: BE Fg A hd | SS SR oe! ae paste 
96888? PE we nae CO ge gag Scat ies ere — 
: Gs. ee Ae ty ace i? oe ar ee ae a fe 
; PE ak eS Ee. Nh igi : is Gen” ah eae SC eh e ere # 2 Fae 
; heen a ke OEE lp I Ae Sg bbe. ta 
: Cita, athiee aoe Gt ek ee eee mt ee ; cy” He ‘ 
- 
; 
| PO 
: 
ee 
; | 
. 
4 
i : 
‘ : 
| 
| 4 Few-oF THE SHAPES — : 
‘AVAILABLE IN REPUBLIC | 
RAIL CARBON STEEL © 
em es eae Seria, Wines 
: i Rett Mass = ae De 
F SSE SK aoa ent eae Sees 
h in - ~~, a A oe Ve ge 
CR EE St 2 ORR Te See i 
: soihen i Ghee iat meal as ee j 
z >. g Chains %. oft p 
. ie . = is ‘aa 
yo | AM Se aera pee on 
7 aS Peat ae es Sk es 
; ae we ; b Rotate | 
.. , gap. a 7 . 
i De AMER Geo see Py ae oe 
‘ Zar ee eae: Pate 
Pe ae a eee 
SOE ac ie ee : ee 
ewe ake hall ba ee a, 
os) oe. aes 
a me at ee 
ears ae ee 
‘ a ic NES, at? ees " 
; " Spies 
| = eum j , eae 
7 a fee a _ ne ea , 
; ee: See eo ¥ Se ae eee oT na sa a 
, = Gee Sia nee: es ES ee. ite 2S, eee ce : f 
RS ce Be. ME oe ee ee peg a oe ae Nearer 
E Aiea fe ee 4 \ ess th ee oy pee Pee 8 Pee teens 5)"; ae : 3 ; z « 
* eee: he ‘ 4 REEVE ts 25, SRE a a NP ses 7 y Fila ‘ 
fo Sf ee PL CEMA AL ALLOW BIVISION... MAS Sei om. Oem 
3 AST Rene l= 7 ie te ae Pi: ey Baek. REee vers, amok joy : : 
. oe rie 3 oy jan pe K A : 
5) Ce: Sree gs i age OO La 
Y a re ey? fica ene C7 eae ns a - “ees ; 
oth ANG ees, INC. Po | pes 3 : : 
Ft 7°. Coe ee Ph ite i ot ee eee, ane Sse § i pies i eae : : 5 ’ 
7 — _. _ CLEVELAND - Bd OHIO a: oe es Goa Pe 3 3 At ae is yn Catia ‘ ¥ 
: *_. SUSSIDIARY Or eEPUBLIC Stet OT RES | | ae ioc e E gee ooh ih ke 
; , 
NM 
3 
a 
: 
g 
2 
a ‘ 
q at 
[a 
ce Rae ae . . ie i 
ESS Oe aE eons ee an on id= AS eo ee + ecto i $ aaah a ee eee é nk ‘ tas 
1 ee Silk erga cay aS ae 8 ie - eae ss ee eee Sg Seer) ite he f 4 i yeas 
ry, Bano meee 7 ON fe oe ; CES Sei ey See ts Pema Eg peat a etn: 5-4 | ais ie s Ve 
er Ne hes: gh eae Be nars ee cae ee See ie di ae WD So) ear ae 2 
ee ee eae eee hs oe ee Nu aaugere ae ed in ERT 5 rf = BBR ie a Na 
ia i aa Se st aires Be ates te i. oe tke ‘ e ers aCe eet) ' 
‘Pie ae meen Bete. Sake: Fo eg ER Re See ae EN | eee ae Gs aa a et i i ‘ 
aap" 3h ae os ema ‘ ie. aan? ai Same 5 ea ae. See iar Pi Memes = Ter ig college | , 
me. - oe Ay hy SI eR Sk EE gigi tN 2 ae he A a ED % 7 


ng 


372 AGRICULTURAL ENGINEERING 


Flexible Startin 


“When we were designing the Jay Bee 
Portable Hammer Mill with gasoline engine 
power, we adopted the Twin Disc Clutch 
because of Twin Disc high standing in the 
industry, your experience and the availability 
of service, if required,” says W. J. Clement, 
Chief Engineer of J. B. Sedberry, Inc., Utica, 
N. Y. “The Twin Disc Clutch gives us a flexible 
means of starting our mill and permits us to stop 
the mill without stopping the power unit, which 
of course saves time as well as wear and depletion 
of the electrical starting equipment; of course it 
also prolongs the life of the drive belts.” Twin 
Disc Engineers’ sixteen years of specialized 
experience in building clutches and power 
take-off units is at your disposal. Write for 
specific recommendations. Engineering data 
on request. Twin Disc Clutch Company, 
1340 Racine Street, Racine, Wisconsin. 


> EXCEPTIONALLY RUGGED HOUSING 


INSIDE ROLLER BEARING ADJUSTMENT 


arnvnivO 


EXTENDED ROLLER BEARINGS 


HEAT TREATEO ALLOY STEEL SHAFT 
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(Continued from page 369) 


tion of the elements and basic principles of flume design for vari. 
ous purposes and conditions. 

The flow of elements entering the design of the flume proper 
consist of quantity, Q, usually given in the conditions of the 
problem; the hydraulic radius, R, computed from the formula 
R= A/p for the tentative section being tried in computations 
when A is the area of water cross section and p the wetted 
perimeter; the velocity, V, computed from V = Q/A for the ten. 
tative section; an assumed value of the frictional factor, »»: and 
the slope, S=s, for uniform flow, resulting from the solution of 
a standard flow formula such as Kutter’s or Manning's. 


New METHODS IN ELECTRO-CULTURE, S. S. Nehru. Jour. 
Roy. Soc. Arts, 82 (1934), No. 4234, pp. 231-252. An account 
is given of several experiments employing sparking, radiation, and 
radiomagnetic methods of electro-culture with various crops, in- 
volving a consideration of. so-called soil and plant “energetics.” 
No very definite conclusions are drawn froni the experiments, but 
recommendations are made as to equipment which may he used 
for the different methods proposed. 


Our EXPERIENCE WITH CANVAS Hose IRRIGATION IN THE 
ORCHARD, C. E. Dutton. Ohio State Hort. Soc. Proc., 66 (1933), 
pp. 70-78. An account is given of practical experiments made 
in a commercial orchard with canvas hose irrigation. 


THE EFFECT OF VARYING COMPRESSION RATIO AND INLET 
TEMPERATURE ON ENGINE PERFORMANCE, G. W. Hol): and 
M. L. Surls. Mich. Engin. Expt. Sta. Bul. 50 (1933), pp. 15, 
figs. 6. Investigations to determine the effect of such variables as 
air-fuel ratio, spark setting, temperature of intake air, and the 
like, on engine performance over a considerable range of com- 
pression ratios are reported. 


The results show that the brake mean effective pressure is 
increased by increasing the compression ratio, and the increase 
is much more pronounced at the lower than at the higher ranges. 
A very slight increase is registered between compression ratios 
of 7 to 8.65. The higher compression ratios give ace economy 
(pounds of fuel per brake horsepower-hour) than the lower 
ratios. The general characteristics are the same as for brake mean 
effective pressure. The brake mean effective pressure increases 
with the spark advance up to the point of detonation, and beyond 
that point decreases rapidly. The rate of decrease in brake mean 
effective pressure after detonation begins, increases with the com- 
pression ratio. Detonation is the most severe when operating 
with an air-fuel ratio and with a spark setting that would give 
maximum power if no detonation occurred. The spark setting 
and carburetor setting should be adjusted for each fuel in order 
to get the best results. The air-fuel ratio for maximum power 
and for maximum economy are independent of the compression 
ratio. Heating of the intake air or of the intake mixture does 
not affect the air-fuel ratio for either maximum power or economy, 
but does increase the tendency to detonate. 


The volumetric efficiency of the engine increases as the com- 
pression ratio decreases. The change in volumetric efficiency be- 
tween low and high compression ratios is independent of the 
jacket temperature, and is the same when the engine is motoring 
as when firing. This increase in volumetric efficiency is caused 
by the inertia of the incoming charge. There is a greater pump- 
ing or ramming action operating with the increased total cylinder 
volume at the low compression ratios. 


From constant brake mean effective pressure values on constant 
spark advance curves, it was found that the same power may be 
obtained from an engine by using a small spark advance and high 
compression or a greater spark advance and a low compression. 
It also holds that the increase of the usable compression ratio 
with retardation of ignition, when ignition is already late, is ac- 
companied by a decrease instead of an increase in power. On 
the other hand, when the ignition is advanced the decrease of 
compression ratio necessary to use this advanée is: also followed 
by a decrease in power. 


AGRICULTURAL ENGINEERING INVESTIGATIONS AT _= 
ARIZONA STATION. Arizona Sta. Rpt. 1933, pp. 16-20, 25-27, 30. 


The progress results are briefly presented of studies of ground 
water, pumping machinery, downward movement in and — 
holding capacity of soils, financial rehabilitation of irrigation anc 


drainage districts, and land leveling and water penetration. 


ACRICULTUKAL ENGINEERING INVESTIGATIONS AT THE SOUTH 
Dakota Station, R. Patty and W. C. Tully, South Dakota sta 
Rpt. 1933, pp. 8-11, 33, 34. The progress results are briefly 
presented of investigations on the use of the combine h.:vestet- 
thresher; rammed earth for farm building walls, including poultry 
houses especially corn-harvesting ma- (Continued on ps« 374) 
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“Cater pillar’ 


’ Diesel Fifty tractor pulling 54 feet of grain drills 


You never have to pamper 


THE 
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a part containing NICKEL! 

and 

@ IN FARM machinery cena —— 4 
om- There’s no place 

e is For weakling parts 

ease 

iat For highly stressed gears, 

ie Shafts, bolts and dozens =. 

a Of other vital parts & 

se They now use Nickel Alloy Steels S 

= | , NS 

give For engine blocks, liners, s 

i Brake drums and parts 

oe That require high resistance 

= To pressure, heat and wear 

ne They use Nickel Cast Irons 

i 

i The Nickel content 

= Makes these alloys 

inder Unusually tough and strong 

stant And more highly resistant 
bes To stress, impact, shock, & 
oor Abrasion, corrosion and wear ib 
on de 

se of They are not costly— ef % 
- Neither are they difficult 
THE To produce %. 
ae Our engineers will be glad | : . ; 
gee To consult with you and —_— a as 
Allis-Chalmers Model “U” tractor equipped with 
To forward full information low pressure rubber tires 

OUTH 
ni fe THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N. Y. ag 
— Miners, refiners and rollers of Nickel. . . Sole producers of Monel Metal PY % 
374) 


ye) 


ae ve ee te ae ‘ss 
a oe Per Ree Par Sor eS ee 
ca :) _ Bes ae 3 [aeSe: 0, Same ec ewe ee Loe ie 
ne 2 eagle 12,5 eee vee ee I Fo far? ig Aa Ree Ss >, a 
fice eee pa aE fs SR aaa Sere Nas Pe Ree Oe * mmaione S.7 \ 
oD ic. <a ee faa: ier eee a ae Se Se a ra ene | a = 
PTs: ee a Cece” =! ole oS gl ila eee eee ope i ae: mE i 
; ae Sere Feros Waa eee Ye: ee ae ‘ ee 
Bie | Seer wer ages fe dS ais | : Be : I . ‘ 5 
q . Ree es 2s at ore 2 ’ ; te 
| OCTOBER 1934 
ae eee . ee 
E i eatiaanene aaneianeeiiadetiiaaamanmmmmententoaeetmmenn.coneamememmentammeme eieaeieaeee 
' : : 2 
ri- ; . a aye : ie i : ; 
ie ee Arp Be Rs eg: ee si gah a aces . : 
er 7 Sar} ee } Rie cu ngs ee Os oe See aoe . Mee Ce 
he , Aas’ ; a gees RES es Sie ce am i af : : i oh Satie - " 
s ae a 6 oe : 7g Ptah iat aoe oad ane art * 1 ya a F P iho 4 _ oe 
“4 * | aia oe or aie we a ee , 
a, os a= ——we Bs [SERS es a j 
‘ns ee : 3 ee Ray 2 6a oe re wa = i 8 BER ae ¥ : id ee : 4 
d Be «Se ies ee ) <i Fase trees ee “al ~ ee § ” as : 
. TE Ea hl ees aes a. : 
n- RES By ela ein EPS eS. aH Se Ph (ee leat 4 Ee : 
mers iz ae Ae . om Rg Si bore Pree hs = : ‘ pee i Seed Wy Rubee 2c cet. . 
ind IS Ge to ae % reo), rie Nae Taina tai He". ha “piapiapheas ck TES uit eZ. ark ee ge 
: as F] % dpe aS . ape ais, ee Fas Pee ea ee ea re 3 SRE: : pt a ee sae eae 
21% By fee Sets ee es Su ge ae Br ae AR rig Oe Bit 9 TB 7 ; ; | Re a ee | OTIS NE 
Fee ee ne pS Soe pig Sn Bh ie Se ee oe ail ae ee SN et CLR ee: - 4s 
é pe ee ee ee ae ay coe Bats Bag ae Bots. ss | " a ; SN No ae ae ee Re ae Wh. Bi 0) 
. AL SE 2 a e Pela A Rtt + eiegics Res BOER 5, Seis ty ea, Peale ee ate ; é rae oe — YN Sag ie? Sorte SALT SO Sia 
q Pista 3s Vee Os SS 8 eS iE Saga Pes PEE TE SI BE, + Hy FS) of peel gp en ee Pe oe ee rae Fh ti ‘ ; es 
7 ee? © 3 22 Be eee ih ee ge ae Seer ie nat Ot, Sore Pa a hate asd % SRP Suk tH ee 4 hx, RigaS ay OAS f ty 
t. PRR TS EB ee bee vi hs oe ae sea ee epee Se he Mewes tt cof ot 4 ay eee gues Ai a ae Pict Roa eee? 
ur. i ae Pies * * / a ies hy ee ee ey Fae ae mS ie nt eg teal ps DM ee 3 oe eee Tire ky 4 Pea Pees ce 2) es A ee 
tre ge, “he 9 EM Meas ig Fo. m Wee? he eh bs tee A eT ee. ke oe ey a c PS ee te tg SOR STN ee ci a he tte : 
unt i alae ce Wes tae AK. fe agin Fe SB Nie ee oS ba eae Ch 7, Seances seen. ee Pe ay akc ee oe +o 
d CoP ae hy ae She Nees Pee et PRE Re SR ag es 66 ee Sete a Danii bey Ben 
n RS Oe em ee Pe, Ree Pee bes ot Se nn ae Ray oi 
- a. a tg 8 Bet aC Pay j Sar. Rede Abe gx Pt ~) 
on ] Yo ee pA ae iy “Fan tee. Lage Sas) ONDE Ve VAs ae . ~~ 
“5.” ; Me eeey Lt etic are bby Beaks tie! 9 gon We ae ae 
> a Fe Sn ey See eS nak Ce ee 
: | a ORE ae et ag ha Sere, 
but “ — 
sed 
’ 
7 
& 
¢ 
t 
gq 
- 
aaael a Se —— 
Se 9 Sameer ss 
eee Chas ae ey 
ieee eee SUS ti haere 
Bee. oan ee ap tele RO a ik a 
pt ee ot ae ee. a 
Boies ape ee es Boo ae Se ee 
ae ees -) i Peer eae oe PARR!) ee co een = ena 
ves: . a ‘ ee me tee Sai cal ig Ree ae ee Te eae a ae af ia 
Si | ari eee Let See case i a ea oo aaa | ; : 
aaron a. Ronco ah are at deaer oy FP tt sake VBR eT ete tai. Cansei Se oe : rac : : ; 
ce, Weenie este yy BS aioe Ear, Bee. (le is Pew re Pa Ci oes s leiea nn 
: asa BERNE gin era! fo rae Ale ai. So a Seiad We ; % Z 
tee Spree a aes ene k: a ae = a cay Noe eke Re : : 
x DE gre tar a a eee Bee ram eA ee 2 =o ean % ay ve i % ote q 
4 ke Siig 2 ce aieeaaes ES % P ae ay ‘ i 
arse 0 eth yey 
i } a, 


A 


ms 


374 AGRICULTURAL ENGINEERING 


For low cost, durable, 
fire-safe floors 


specify 
PRECAST C0 NC ¢ FTE JOISTS 


It’s easy to visualize the broad range of use- 
fulness for concrete joists in farm buildings. 
Think back over the buildings you have de- 
signed—the homes, barns and lofts where 
your major problem was to provide a du- 
rable, fire-proof floor at low cost. 


Precast concrete joists are the answer! 
They’re light and easy to handle; made to 
fit the job. They’re strong and rigid—and 
highly resistant to fire. And they save money 
because they’re low in first cost, cut build- 
ing time and reduce upkeep charges. 


Send for a free booklet. 


~----—---~-~~-—--------5 


PORTLAND CEMENT ASSOCIATION 
Room 4410, 33 W. Grand Ave., Chicago, III. 


Gentlemen: Please send me free copy of ‘‘Precast Concrete 
Joists.” 
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Agricultural Engineering Digest 
(Continued from page 372) 


chinery ; field machinery for tractor and large horse teams; and the 
comparative length of service of galvanized steel posts and painted 
steel posts. 


AGRICULTURAL ENGINEERING INVESTIGATIONS AT THE New 
YorK CORNELL STATION. (New York) Cornell Sta. Rpt. 1933, 
pp. 72, 73. The progress results are briefly presented of investi. 
gations on dairy, stable, and poultry house ventilation, farm power 
machinery, milk-cooling equipment, and electric brooding of chicks, 


A Dixer-ripcer, H. E. Murdock. Montana Sta. Bul. 28} 
(1933), pp. 12, figs. 10. The construction and use of homemade 
grader-dikers are described and illustrated. This equipment js 
used to construct dikes around dry farm areas for the retention 
of precipitation water which otherwise would run off. 


EsTIMATED DATA ON THE ENERGY, GASEOUS, AND WATER 
METABOLISM OF POULTRY FOR USE IN PLANNING THE VENTILA- 
TION OF Pouttry Housss, H. H. Mitchell and M. A. R. Kelley, 
Jour. Agr. Res. (U. S.) 47 (1933), No. 10, pp. 735-748. This 
paper, which is a joint contribution from the Illinois Experiment 
Station and the U. S. D. A. Bureau of Agricultural Engineering, 
contains estimations of the gaseous, energy, and water metabolism 
of poultry for use by the agricultural engineer when designing 
heating or ventilating systems for poultry houses. 


The calculations are based mainly on metabolism studies con- 
ducted at the station with Plymouth Rock and White Leghorn 
chickens, the Bronze turkey, the Pekin duck, and the Embden and 
Toulouse geese. The data assembled are discussed from the en- 
gineering viewpoint and their practical use by the engineer 
demonstrated. 


TEsts ON BRICK Masonry BEAms, M. O. Witey. Amer. Soc. 
Testing Materials Proc. 33 (1933), pt. 2, pp. 651-665, figs. 5. 
In a contribution from the University of Wisconsin, data are re- 
ported on the shear and bending strengths of twenty-five 8-by-12-in 
reinforced brick beams tested under third-point loading over an 
8-ft span. 

Three widely different varieties of brick, and several variations 
in percentage of longitudinal steel between 0.5 and 2.3 per cent, 
as well as different percentages of stirrup reinforcement, were 
used. The tests indicate that a high degree of flexural strength 
and shear strength can be developed in reinforced brick beams, 
provided due attention is paid to mortar bond, coursing, amount 
and arrangement of reinforcement, and filling of joints. Formulas 
for reinforced concrete design with appropriate constants can be 
used to calculate stresses and deflections of reinforced brick beams. 


ADOBE OR SUN-DRIED BRICK FOR FARM Buitpincs, T. A. H. 
Miller. U.S. Dept. Agr., Farmer's Bul. 1720 (1934), pp. 18, 
figs. 22. This bulletin describes the method of making and using 
adobe in the form of sun-dried bricks. The material consists of 
a mixture of clayey loam, straw, and water, and is said to be 
of proven value as a material for walls. 


A Stupy OF COAGULATION AS APPLIED TO SEWAGE TREAT- 
MENT, E. F. Eldridge and F. R. Theroux. Mich. Engin. Expt. Sta. 
Bul. 55 (1934), pp. 22, figs. 7. Laboratory studies and service 
tests of chemical coagulation of sewage as an adjunct to regular 
treatment are reported. 


The laboratory studies indicated a definite pH zone in which 
ferric chloride coagulation of sewage is most effective, which for 
the experimental sewage was between 6.5 and 8. 


There are two pH zones in which good removal of turbidity 
and suspended solids are obtained. One is the higher optimum 
range and the other a much lower range. These two zones are 
separated by a zone of low removal. This zone of low removal 
may be due to a coagulation of sewage colloids at their isoelectric 
point without the aid of the ferric chloride. Ions extend the 
range of flocculation. Negative ions extend the range toward the 
lower pH values and positive ions toward the higher. Ions of 
higher valences have a greater effect on extending the range. 
Potassium permanganate in small amounts allowed the floccula- 
tion of a water at normal pH (7.8) when otherwise flocculation 
occurred at pH 4.5 to 5.5. 


In the experimental plant work it was found that greater 
amounts of solids may be removed from sewage by the use of 
ferric chloride than by plain sedimentation. The removal of 


suspended solids increases with increasing doses of ferric chloride 
up to at least 1.25 grains per gallon. The removal for this dose 
was about 96 per cent. The biochemical oxygen demand is greatly 
decreased, indicating the removal of organic colloids as well s 
suspended solids. Odors in the settled sewage are decreased by 
the .use of ferric chloride. 
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Mosquito Control Simplified 


AGRICULTURAL ENGINEERING 


by using 


~—6DU PONT 


iD 
\ 


5,000 acres 
mosquito-infested swamp 


. mosquitoes from 
spreading malaria. Put 
an end to them as a summer 
pest. It can be done at 
small cost by draining their 
breeding places—and here 
it is that DU PONT 
DITCHING DYNAMITE 
comes in. 


This powerful explosive 
is made especially for blasting through swamps 
and other places where mud and water interfere 
with ditching by hand or machinery. 


Set a row of DU PONT DITCHING DYNA- 
MITE sticks where a ditch is needed for drain- 


DITCHING , 
YNAMITE 


° Blasting started after 
right of way was cut 


Running water where 
mosquitoes cannot breed 


ing off stagnant water, 
explode one of them with 
a blasting cap, and that 
will cause the rest to explode 
by propagation. 


Mosquitoes can’t breed 
in flowing water or on dry 
ground. Banish them by 
draining swamps, stagnant 
ponds, and mud-bound 
tidewater flats. It can be done quickly, at 
Du Pont’s booklet, ‘‘Blasting 


” 


small cost. 
Ditches with du Pont Explosives,’’ contains full 
directions for the use of explosives in ditching. 


Write us for free copy. 


E. I. DU PONT DE NEMOURS & CO., INC. 
Agricultural Extension Section, Wilmington, Del. 


Please send me a copy of free booklet, “BLASTING DITCHES WITH 
DU PONT EXPLOSIVES.” 


Print Name 
Place 


REG. U.S. PAT. OFF. 
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We want your help 
and offer you ours 


Because it supplies superior water service with- 
out operating cost, your students should know how 
to recognize logical sites for the hydraulic ram, and 
to design its installation. Fifty years of engineering 
ram jobs and of presenting their hydraulics in a 
simple, brief way are packed into our instructive 
literature. We invite you to use it as an aid to 
vivid, efficient teaching of ram engineering. 

Our “Manual of Information’ is suited to assign- 
ment for individual study, and the wall-size, two- 

st color diagrams are excellent for 
che lecture room, extension class, 
or demonstration. Let us send 
you samples now, and arrange 
for additional supplies as de- 
sired. 


RIFE RAM & 
PUMP WORKS 


Waynesboro, (Virginia 


UUUIINUQ000004400000000000000000000000000000000000000OHOEONOPEOOOUOOALOEOOOUOOEOOOOOOD GUO AGE Ce) 


NEW MODEL 
Series B 
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"the BADGE 
of him who 
BELONGS 


ESPITE the presumption it sets up, 
mere membership in the American Society of 
Agricultural Engineers is no proof of a man’s 
high rank in technical talent. It does prove that 
he has met certain minimum requirements and 
has earned the esteem of colleagues who spon- 
sored his application for membership. 


But the Society emblem is evidence that 
native talent, be it great or small, is enriched by 
fraternity with the personalities whose minds 
fuse to form the pattern of progress in the 
methods and mechanics of agriculture. The 
wearer of the emblem waits not for the debut 
of an idea, but is present at its birth and helps 
to guide its growth. 


Be you novice or veteran, your membership 
in the organized profession adds something to 
your efficiency, your vision, your influence as an 
individual engineer. The Society symbol on 
your lapel is token that you “belong.”’ Wear it. 
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EMPLOYMENT BULLETIN 


An employment service is conducted by the American Society of 
Agricultural Engineers for the special benefit of its members. Only 
society members in good standing are privileged to insert notices in the 
‘‘Men Available’ section of this bulletin, and to apply for positions 
advertised in the ‘‘Positions Open’’ section. Non-members as well as 
members, seeking men to fill positions, for which members of the goci- 
ety would be logical candidates, are privileged to insert notices in the 
“Positions Open’’ section and to be referred to persons listed in the 
‘‘Men Available’ section. Notices in both the ‘‘Men Available” ang 
“Positions Open’’ sections will be inserted for one month only and will 
thereafter be discontinued, unless additional insertions are requested, 


Men Available 


ELECTRICAL ENGINEER, graduate of the University of Lon. 
don, desires employment as rural service engineer or distribution 
engineer with an electric power company, or as research engineer in 
rural electrification with an agricultural experiment station, prefer. 
ably in eastern or western United States. Seven years experience 
in rural electrification with electric power companies and in re. 
search at a state agricultural college. Age 33. MA246. 


RURAL ELECTRIFICATION ENGINEER with bachelor’s 
degree from an eastern state college (1928) now employed by one 
of the largest public utilities in the East, desires a change of loca- 
tion. He is experienced in all farm operations, thoroughly under- 
stands rural problems, has had six years’ experience in rural elec- 
trification, and has also taken the rural electrification course offered 
by General Electric Company. He would be interested preferably 
as rural electrification engineer with a public utility, in experiment 
station research work, with an equipment manufacturing concern, 
or as a graduate assistant. Age 29. Single. Will go anywhere. 
MA-253 


AGRICULTURAL ENGINEER desires employment in soil 
erosion control work, soils, drainage, or any other phase of land 
reclamation. He is a 1915 graduate in forestry of the University 
of Washington; has had extensive experience in land clearing, 
drainage, and heavy construction work; has made an_ intensive 
study of soils, drainage, etc., and for the past ten years has been 
engaged in private professional practice as a civil and landscape 
engineer, and is a registered civil engineer and land surveyor in 
the states of New Jersey and New York. Age 40. Married. Pre- 
fers location in the East, but will go anywhere. MA-254 


AGRICULTURAL ENGINEER, graduate of a midwest uni- 
versity, with several years’ experience teaching farm mechanics in 
state agricultural college and with wide experience in testing, ex- 
tension, research, and editorial work, desires position in state agti- 
cultural college or federal work, or with commercial firm where his 
training and experience can be capitalized. MA-255 


AGRICULTURAL ENGINEER with bachelor’s degree in me- @ 


chanical engineering and in agricultural engineering, and a mastet’s 
degree in engineering, graduating with high honors from Univer- 
sity of Wisconsin. For 18 months and at present camp superin- 
tendent on federal erosion control CCC camps in Wisconsin and 
Illinois in charge of concrete and cofstruction work for erosion 
control and land utilization directing 220 men and 10 engineers. 
Assisting instruction work during graduate work at University of 
Wisconsin, three years’ research and experimental engineering and 
design of all sizes of Diesel engines with America’s largest builder. 
Two years’ graduate research on small grain grinding. Best of 
references. Desires more permanent connection with work requif- 
ing man with excellent contact ability, sales engineering, insurance 
company, industrial firm. Age 27. Location not important. MA- 
256. 


Positions Open 


ENGINEER wanted. Must have experience in design, develop- 
ment, and experimental work relating to farm machinery, preferably 
tillage. Must be 35 to 40 years of age, have experience in handling 
men, and ability to cooperate with production departments. Gradu- 
ate engineer desired, but not necessary. In replying, give age, edu- 
cation, experience in detail, salaries received and expected. PO-101 


AGRICULTURAL ENGINEER (graduate) wanted with prac 
tical experience in the planning of farm buildings, including heat- 
ing and ventilation. Must have ability to address public gatherings, 
instruct, and sell. PO-102 
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